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AGREEMENTS 
2. California Department of Fish and Wildlife Streambed Alteration Agreement No. 1600-2015-0234-R4 

  















































 

 

 

 

 

 

 

 

 

 

 

AGREEMENTS 
3. US Department of the Interior Fish and Wildlife Service Letter of Concurrence 

  



IN REPLY REFER TO:  
08EVEN00-2012-I-0438 
 

November 5, 2012 
 
 
Morgan Robertson 
Associate Environmental Planner - Biologist 
California Department of Transportation 
50 Higuera Street 
San Luis Obispo, California  93401 
 
Subject:  Highway 101 Pavement Rehabilitation Project, San Luis Obispo and Monterey 

Counties, California  
 
Dear Ms. Robertson: 
 
We have reviewed your request, dated July 12, 2012, and received by our office on July 16, 2012, 
for our concurrence that the subject project may affect but is not likely to adversely affect the 
federally endangered San Joaquin kit fox (Vulpes macrotis mutica).  The California Department 
of Transportation (Caltrans) is proposing to rehabilitate 8 miles of Highway 101 from San Luis 
Obispo County post mile 63.2 to Monterey County post mile 1.9, California. 
 
The proposed project would consist of hot-mix asphalt overlay through the project limits.  All 
work would occur within the Highway 101 right-of-way with the exception of a small permanent 
easement on a Union Pacific Railroad right-of-way.  The inside shoulders would be widened from 
the existing 2 feet to 5 feet and the outside shoulders would be widened from the existing 8 feet to 
10 feet.  The project would also repair and upgrade drainage systems, improve vertical clearance 
of some structures within project limits, and construct a new 500-foot retaining wall with guardrail 
at postmile 69.11.  The northbound and southbound bridges over San Marcos Creek would be 
replaced with new bridge structures. 
 
Several records of San Joaquin kit fox occur within 5 miles of the proposed site (CNDDB 2012).  
Any previously undisturbed areas of the proposed project site could provide suitable foraging, 
dispersal, and denning habitat for San Joaquin kit fox.  You are proposing the following measures 
to avoid adverse effects to San Joaquin kit fox: 
 
1. Project employees will be directed to exercise caution when commuting within listed 

species habitats.  A 20 mile-per-hour speed limit will be observed in all project areas, 
except on county roads and State and Federal highways.  Cross-country travel by vehicles 
will be prohibited outside of the project area unless authorized by the U.S. Fish and 
Wildlife Service (Service).  Project employees will be provided with written guidance 
governing vehicle use, speed limits on unpaved roads, fire prevention, and other hazards. 

 

United States Department of the Interior 
 

FISH AND WILDLIFE SERVICE 
Ventura Fish and Wildlife Office 

2493 Portola Road, Suite B 
Ventura, California  93003 
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2. Prior to any ground disturbance, the contractor, all employees of the contractor, 

subcontractors, and subcontractors’ employees will attend an employee education program 
conducted by a Caltrans or Service approved biologist.  The program will consist of a 
brief presentation by persons knowledgeable in San Joaquin kit fox biology, and legislative 
protection, and measures to avoid impacts to the species during project implementation. 

 
3. A litter control program will be initiated at each project site.  No pets or firearms (except 

for law enforcement officers and security personnel) will be allowed on-site. 
 
4. Excavations deeper than 2 feet will be covered with plywood or similar material at the end 

of each work day, or escape ramps put in place to prevent any entrapment.  Each 
excavation will be inspected thoroughly before being filled. 

 
5. All construction pipes, culverts, or similar structures with a diameter of 4 inches or greater 

stored on the construction site overnight will be thoroughly inspected for San Joaquin kit 
foxes prior to being buried, capped, or otherwise used or moved.  If a San Joaquin kit fox 
is discovered inside a pipe, the pipe should not be moved until the Service has been 
consulted.  If the San Joaquin kit fox is in direct harm’s way, the pipe may be moved to a 
safe location one time under the direct supervision of a qualified biologist. 

 
6. The resident engineer or their designee will be responsible for implementing these 

conservation measures and will represent the point of contact for the project. 
 
7. Restoration and vegetation work will use California endemic plant materials from on-site 

or local sources.  Loss of soil from run-off or erosion will be prevented using fiber rolls or 
similar material and by implementing the best management practices from the Caltrans 
National Pollutant Discharge Elimination System statewide storm water permit. 

 
8. Prior to any ground disturbance, a preconstruction survey will be conducted for San 

Joaquin kit fox.  The preconstruction survey will be conducted no less than 14 days and no 
more than 30 days prior to the beginning of ground disturbance or construction activities.  
The survey will identify any potential kit fox dens.  The status of all potential dens will be 
determined and mapped.  Potential dens will be monitored with tracking medium for 3 
days to determine the current use.  If no kit fox activity is observed during this period then 
the den will be excavated by hand or carefully with equipment provided by the contractor, 
under the direction of the biologist to preclude subsequent use.  If kit fox activity is 
observed at a den, Caltrans will contact the Service for further coordination. 

 
9. Written results of the preconstruction survey will be submitted to the Service within 5 days 

after survey completion and prior to the start of ground disturbance.  If a natal or pupping 
den is discovered within the project area or within 200 feet of the project boundary, the 
Service will be notified immediately.  If the preconstruction survey reveals an active natal 
den or new information, Caltrans will notify the Service immediately for further 
consultation. 
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We concur with your determination that the proposed action is not likely to adversely affect the 
San Joaquin kit fox. This concurrence is based on the expected effects of the activities proposed, 
the distribution of San Joaquin kit fox in the project vicinity, and the proposed avoidance 
measures. Therefore, further consultation, pursuant to section 7 of the Endangered Species Act of 
1973, as amended is not necessary. If the proposed action changes in any manner that may affect 
a listed species, you must contact us immediately to determine whether additional consultation is 
required. 

Due to the status of the San Joaquin kit fox population in the project area, we request that you 
immediately report any San Joaquin kit fox sightings or evidence of sign to our office. If you 
have any questions, please contact Christopher Diel of my staff at (805) 644-1766, extension 305. 

ougl M. Cooper 
Deputy Assistant Field Supervisor 
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CERTIFICATIONS 
5. Central Coast Regional Water Quality Control Board Water Quality Certification No. 34015WQ17 

  



 
 
 

 

February 12, 2016 
 
Larry Bonner 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA  93401 
Email: larry.bonner@dot.ca.gov 
 

VIA ELECTRONIC MAIL 

Dear Mr. Bonner: 
 
WATER QUALITY CERTIFICATION NUMBER 34015WQ17 FOR NORTH PASO ROBLES 
HIGHWAY 101 REHABILITATION PROJECT, SAN LUIS OBISPO COUNTY  
 
Thank you for the opportunity to review your November 19, 2015 application for water quality 
certification of the North Paso Robles Highway 101 Rehabilitation Project (Project).  The 
application was completed on November 19, 2015. A Notification of Denial Without Prejudice 
was issued on January 19, 2016. The project, if implemented as described in your application 
and with the additional mitigation and other conditions required by this Clean Water Action 
Section 401 Water Quality Certification (Certification), appears to be protective of beneficial 
uses of State waters.  We are issuing the enclosed Certification.  Should new information come 
to our attention that indicates a water quality problem, we may require additional monitoring and 
reporting, issue Waste Discharge Requirements, or take other action. 
 
Your Certification application and submitted documents indicate that project activities have the 
potential to affect beneficial uses and water quality.  The Central Coast Regional Water Quality 
Control Board (Central Coast Water Board) issues this Certification to protect water quality and 
associated beneficial uses from project activities.  We need reports to determine compliance 
with this Certification.  All technical and monitoring reports requested in this Certification, or any 
time after, are required per Section 13267 of the California Water Code.   
 
Failure to submit reports required by this Certification, or failure to submit a report of technical 
quality acceptable to the Executive Officer, may subject you to enforcement action per 
Section 13268 of the California Water Code.  The Central Coast Water Board will base 
enforcement actions on the date of certification.  Any person affected by this Central Coast 
Water Board action may petition the State Water Resources Control Board (State Water Board) 
to review this action in accordance with California Water Code Section 13320; and Title 23, 
California Code of Regulations, Sections 2050 and 3867-3869. The State Water Board, Office of 
Chief Counsel, PO Box 100, Sacramento, CA 95812, must receive the petition within 30 days of 
the date of this Certification.  We will provide upon request copies of the law and regulations 
applicable to filing petitions. 
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If you have questions please contact Paula Richter at (805) 549-3865 or via email at 
Paula.Richter@waterboards.ca.gov, or Phil Hammer at (805) 549-3882.  Please mention the 
above certification number in all future correspondence pertaining to this project. 
 
Sincerely, 
 
 
 
 
for 
Lisa Horowitz McCann  
Interim Executive Officer 
  
Enclosure: Action on Request for CWA Section 401 Water Quality Certification 
 
cc: With enclosures  
 
Morgan Robertson 
Caltrans District 5 
Email: Morgan.Robertson@dot.ca.gov 
 
Katerina Galacatos 
U.S. Army Corps of Engineers 
Email: Katerina.galacatos@usace.army.mil 
 
Theresa Stevens 
U.S Army Corps of Engineers 
Caltrans Liaison 
Email: Theresa.Stevens@usace.army.mil 
 
Linda Connolly 
California Department of Fish and Wildlife 
Email: Linda.Connolly@wildlife.ca.gov 
 
 
 
 
 

Laura Peterson-Diaz 
California Department of Fish and Wildlife 
Caltrans Liaison 
Email: Laura.Peterson-Diaz@wildlife.ca.gov 
 
401 Program Manager 
State Water Resources Control Board 
Email: Stateboard401@waterboards.ca.gov 
 
Jennifer Siu 
U.S. Environmental Protection Agency 
Region 9 
Email: siu.jennifer@epa.gov 
 
Shea Oades 
Central Coast Water Board 
Email: Shea.Oades@waterboards.ca.gov 
 
Paula Richter 
Central Coast Water Board 
Email: Paula.Richter@waterboards.ca.gov 

 
 
 
 
R:\RB3\Shared\401\Certifications\San Luis Obispo\2015\North Paso Robles Highway 101 Rehabilitation\401_Certification_North 
Paso Robles Highway 101 Rehabilitation_34015WQ17_final 



Larry Bonner Certification No. 34015WQ17 February 12, 2016 
 

- 1 of 3 - 

Action on Request for 
Clean Water Act Section 401 Water Quality Certification 

for Discharge of Dredged and/or Fill Materials 
  
 
 
PROJECT: North Paso Robles Highway 101 Rehabilitation 
 
APPLICANT: 

 
Larry Bonner 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA  93401 
 

ACTION:  
1.  Order for Standard Certification 
2.  Order for Technically-conditioned Certification 
3.  Order for Denial of Certification 
 
STANDARD CONDITIONS: 
 
1. This Certification action is subject to modification or revocation upon administrative or 

judicial review, including review and amendment per section 13330 of the California Water 
Code and section 3867 of Title 23 of the California Code of Regulations (23 CCR). 

 
2. This Certification action is not intended to apply to any discharge from any activity involving 

a hydroelectric facility requiring a Federal Energy Regulatory Commission (FERC) license or 
an amendment to a FERC license unless the pertinent Certification application was filed per 
23 CCR subsection 3855(b) and the application specifically identified that a FERC license or 
amendment to a FERC license was being sought. 

 
3. The validity of any non-denial Certification action (Actions 1 and 2) is conditioned upon total 

payment of the fee required under 23 CCR section 3833, unless otherwise stated in writing 
by the certifying agency. 

 
ADMINISTRATIVE CONDITIONS: 
 
1. This Certification is subject to the acquisition of all local, regional, state, and federal permits 

and approvals as required by law. Failure to meet any conditions contained herein or any 
conditions contained in any other permit or approval issued by the State of California or any 
subdivision thereof may result in the revocation of this Certification and civil or criminal 
liability. 

 
2. In the event of a violation or threatened violation of this Certification, the violation or 

threatened violation shall be subject to any remedies, penalties, process or sanctions as 
provided for under state law. For purposes of Section 401(d) of the Clean Water Act, the 
applicability of any state law authorizing remedies, penalties, process or sanctions for the 
violation or threatened violation constitutes a limitation necessary to assure compliance with 
the water quality standards and other pertinent requirements incorporated into this 
Certification. 
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3. In response to a suspected violation of any condition of this Certification, the Central Coast 
Water Board may require the holder of any permit or license subject to this Certification to 
furnish, under penalty of perjury, any technical or monitoring reports the Central Coast 
Water Board deems appropriate, provided that the burden, including costs, of the reports 
shall have a reasonable relationship to the need for the reports and the benefits obtained 
from the reports. 

 
4. In response to any violation of the conditions of this Certification, the Central Coast Water 

Board may add to or modify the conditions of this Certification as appropriate to ensure 
compliance. 

 
5. The Central Coast Water Board reserves the right to suspend, cancel, or modify and reissue 

this Certification, after providing notice to the applicant, if the Central Coast Water Board 
determines that the Project fails to comply with any of the terms or conditions of this 
Certification. 

 
6. A copy of this Certification, the application, and supporting documentation must be available 

at the Project site during construction for review by site personnel and agencies. A copy of 
this Certification must also be provided to the contractor and all subcontractors who will work 
at the Project site. All personnel performing work on the proposed Project shall be familiar 
with the content of this Certification and its posted location on the Project site. 

 
7. The Applicant shall grant Central Coast Water Board staff, or an authorized representative, 

upon presentation of credentials and other documents as may be required by law, 
permission to enter the Project site at reasonable times, to ensure compliance with the 
terms and conditions of this Certification and/or to determine the impacts the Project may 
have on waters of the State.  

 
8. The Applicant must, at all times, fully comply with the application, engineering plans, 

specifications, and technical reports submitted to support this Certification; all subsequent 
submittals required as part of this Certification; and the attached Project Information and 
Conditions. The conditions within this Certification and attachment(s) supersede conflicting 
provisions within applicant submittals. 

 
9. The Applicant shall notify the Central Coast Water Board within 24 hours of any unauthorized 

discharge to waters of the U.S. and/or State; measures that were implemented to stop and 
contain the discharge; measures implemented to clean-up the discharge; the volume and type 
of materials discharged and recovered; and additional BMPs or other measures that will be 
implemented to prevent future discharges.   
 

10. This Certification is not transferable to any person except after notice to the Executive 
Officer of the Central Coast Water Board.  The Applicant shall submit this notice in writing at 
least 30 days in advance of any proposed transfer.  The notice must include a written 
agreement between the existing and new responsible party containing a specific date for the 
transfer of this Certification's responsibility and coverage between the current responsible 
party and the new responsible party.  This agreement shall include an acknowledgement 
that the existing responsible party is liable for compliance and violations up to the transfer 
date and that the new responsible party is liable from the transfer date on. 
 

11. This Certification expires if Project construction does not begin (a) prior to expiration of the 
associated U.S. Army Corps of Engineers (Corps) authorization or permit for the Project, or 
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(b) within five years from the date of this Certification.  If a Corps authorization or permit was 
unnecessary for this Project due to coverage under a non-reporting Nationwide Permit 
(NWP), and Project construction has not begun, this Certification expires when the non-
reporting NWP expires.  If the Corps issues a one-year grace period for uncompleted 
projects that began under a NWP that has since expired, this Certification is valid during the 
grace period for such projects.  If this Certification does not expire as described above, it 
remains in effect until the Applicant complies with all Certification requirements and 
conditions.  

 
12. The total fee for this project is $6,939. The remaining fee payable to the Central Coast 

Water Board is $0.  
 
CENTRAL COAST WATER BOARD CONTACT PERSON:   
 
Paula Richter 
(805) 549-3865 
Paula.Richter@waterboards.ca.gov 
 
Please refer to the above certification number when corresponding with the Central Coast Water 
Board concerning this project. 
 
WATER QUALITY CERTIFICATION: 
 
I hereby issue an order certifying that as long as all the conditions listed in this Certification are 
met, any discharge from the North Paso Robles Highway 101 Rehabilitation Project shall 
comply with the applicable provisions of sections 301 ("Effluent Limitations"), 302 ("Water 
Quality Related Effluent Limitations"), 303 ("Water Quality Standards and Implementation 
Plans"), 306 ("National Standards of Performance"), and 307 ("Toxic and Pretreatment Effluent 
Standards") of the Clean Water Act.  This discharge is also regulated pursuant to State Water 
Board Water Quality Order No. 2003-0017-DWQ, which requires compliance with all conditions 
of this Certification. 
 
Except insofar as may be modified by any preceding conditions, all Certification actions are 
contingent on (a) the discharge being limited and all proposed mitigation being completed in 
strict compliance with the applicant’s project description and the attached Project Information 
and Conditions, and (b) compliance with all applicable requirements of the Central Coast Water 
Board’s policies and Water Quality Control Plan (Basin Plan). 
 
 
 
 
for___________________________________ __February 12, 2016_ 
Lisa Horowitz McCann  Date 
Interim Executive Officer 
Central Coast Water Board 
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PROJECT INFORMATION AND CONDITIONS 

Application Date Received:  November 19, 2015 
Completed:  November 19, 2015 

Applicant  

Larry Bonner 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA  93401 
Email: larry.bonner@dot.ca.gov 
(805) 549-3337 

Applicant 
Representatives 

Morgan Robertson 
Caltrans District 5 
50 Higuera Street 
San Luis Obispo, CA  93401 
Email: morgan.robertson@dot.ca.gov 
(805) 542-4684 

Project Name North Paso Robles Highway 101 Rehabilitation 

Application Number 34015WQ17 

Type of Project Bridges, Overpasses and Crossings  

Project Location San Miguel 
Latitude: 35° 43' 8.562"N            Longitude: -120° 41' 49.7832" W      

County Monterey and San Luis Obispo 

Receiving Water(s) San Marcos Creek and two unnamed tributaries to the Salinas River 

Water Body Type Streambed and riparian 

Designated Beneficial 
Uses 

Municipal and Domestic Supply (MUN) 
Agricultural Supply (AGR) 
Ground Water Recharge (GWR) 
Water Contact Recreation (REC-1) 
Non-Contact Recreation (REC-2) 
Wildlife Habitat (WILD) 
Warm Fresh Water Habitat (WARM) 
Commercial and Sport Fishing (COMM) 

Project Description 
(purpose/goal) 

The purpose of this project is to rehabilitate the pavement along 
Highway 101 from Post Mile 63.2 to Post Mile 69.3 in San Luis Obispo 
County and from Post Mile 0.0 to Post Mile 1.9 in Monterey County, 
including additional improvements to widen existing road shoulders and 
replace the northbound and southbound highway bridges at San 
Marcos Creek. 
 
Central Coast Regional Water Quality Control Board (Central Coast 
Water Board) staff understands that the project includes the following 
activities: 
1. San Marcos Creek Bridge at Post Mile 63.6. The existing 

northbound and southbound Highway 101 bridges will be removed 
and replaced with span, pre-cast, pre-stressed built “T” girder type 
bridges. 

2. Culvert at Post Mile 65.2. The culvert will be removed and replaced 
with a 42” enclosed alternative pipe culvert.  

3. Culvert at Post Mile 67.2. The pavement under the road crossing 
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will be lowered to achieve standard height for trucks. The existing 
storm drainage system will be modified to accommodate the road 
lowering. The existing pipe culvert will be removed and replaced 
within the same footprint. The adjoining 136-foot section of pipe 
culvert will be abandoned and capped in place. A new 136-foot 
section of pipe culvert will be jacked under northbound Highway 101 
at the same location. Jacking will require a driving/bore pit located in 
the overcrossing median and a receiving pit between the 
southbound lands and southbound onramp. The inlet and outlet 
system will not be modified.   

U.S. Army Corps of 
Engineers Permit No. Nationwide Permit 14 – Linear Transportation Projects 

Federal Public Notice N/A 
Dept. of Fish and 
Wildlife Streambed 
Alteration Agreement 

Streambed Alteration Agreement is pending. Final, signed copy shall be 
forwarded immediately upon execution. 

Status of CEQA 
Compliance 

Mitigated Negative Declaration dated July 31, 2013 
Lead Agency: Caltrans, District 5 

Total Certification 
Fee $6,939 

Area of Disturbance 

Approximately 0.288 acre /  514 linear feet  total 
 
San Marcos Creek 
Streambed: 0.243 acre / 292 linear feet temporary 
Riparian: 0.025 acre / 72 linear feet temporary 
 
Culvert at Post Mile 65.2 
Streambed: 0.01 acre / 120 linear feet temporary 
 
Culvert at Post Mile 67.2 
Streambed: 0.01 acre / 102 linear feet temporary 

Dredge Volume N/A 

Excavation Volume N/A 

Fill Volume N/A 



Larry Bonner Certification No. 34015WQ17 February 12, 2016 
 

- 3 of 8 - 

Compensatory 
Mitigation 
Requirements 

1. The project shall include the following compensatory mitigation: 
a. 0.263 acre / 514 linear feet of temporary streambed impacts 

shall be mitigated at a 1:1 ratio through the restoration of 
streambed habitat to pre-project conditions. 

b. 0.025 acre / 72 linear feet of temporary riparian impacts (seven 
mulefat shrubs and one willow) shall be mitigated at a 3:1 ratio 
through in-kind restoration by replacement plantings within 0.075 
acre of riparian habitat at San Marcos Creek and the adjacent 
floodplain of the state right-of-way.  

2. The Applicant shall implement compensatory mitigation installation, 
maintenance, and monitoring as described in the Mitigation and 
Monitoring Plan dated November 2015, the Application, and 
supporting documents. 

3. Offsite compensatory mitigation shall be installed within 12 months 
of the commencement of project construction.  Onsite 
compensatory mitigation shall be installed within 12 months of 
completion of project construction. 
 

Project Requirements 

Project practices that are required to comply with 401 Water Quality 
Certification are as follows:  
1. All work performed within waters of the State shall be completed in 

a manner that minimizes impacts to beneficial uses and habitat.  
Measures shall be employed to minimize land disturbances that will 
adversely impact the water quality of waters of the State. 
Disturbance or removal of vegetation shall not exceed the minimum 
necessary to complete Project implementation. 

2. Prior to any ground disturbance, the contractor, all employees of the 
contractor, subcontractors, and subcontractors’ employees shall 
attend an employee education program conducted by a Caltrans 
biologist. The program shall consist of a presentation that includes a 
thorough review of the 401 Water Quality Certification conditions for 
this project. 

3. No construction activities shall be conducted below top of creek 
banks or in other waters of the State during the winter period 
(November 1 – April 30), unless prior written approval has been 
obtained from Central Coast Water Board staff.  Requests to 
conduct construction activities below top of creek banks or in other 
waters of the State during the winter period shall be submitted to 
Central Coast Water Board staff at least 21 days prior to the 
planned winter period work date.  

4. Erosion and sediment control measures shall be on site prior to the 
start of construction and kept on site at all times so they are 
immediately available for installation in anticipation of rain events.  

5. Caltrans shall implement and maintain an effective combination of 
erosion and sediment control measures (e.g., revegetation, fiber 
rolls, erosion control blankets, hydromulching, compost, straw with 
tackifiers, temporary basins) to prevent erosion and capture 
sediment. Caltrans shall implement and maintain washout, trackout, 
dust control, and any other applicable source control BMPs.  

6. Erosion and sediment control measures and other construction 
BMPs shall be implemented and maintained in accordance with all 
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specifications governing their proper design, installation, operation, 
and maintenance. 

7. At any time of year, the Applicant shall not conduct construction 
activities below top of creek banks or in other waters of the State 
during rain events or on any day for which the National Weather 
Service has predicted a 25% or more chance of at least 0.1 inch 
rain in 24 hours (Predicted Rain Event).  The Applicant shall install 
effective erosion control, sediment control, and other protective 
measures no later than the day prior to the Predicted Rain Event, 
and prior to the start of any rainfall.  Construction activities below 
top of creek banks or in other waters of the State may resume after 
the rain has ceased, the National Weather Service predicts clear 
weather for at least 24 hours, and site conditions are dry enough to 
continue work without discharge of sediment or other pollutants 
from the project site. 

8. Any material stockpiled that is not actively being used during 
construction shall be covered and surrounded with a linear sediment 
barrier.  

9. Caltrans shall retain a spill plan and appropriate spill control and 
clean up materials (e.g., oil absorbent pads) onsite in case spills 
occur.  

10. Caltrans shall confine all trash and debris in appropriate enclosed 
bins and dispose of the trash and debris at an approved site at least 
weekly. 

11. All construction vehicles and equipment used on site shall be well 
maintained and checked daily for fuel, oil, and hydraulic fluid leaks 
or other problems that could result in spills of toxic materials. 

12. Caltrans shall designate a staging area for equipment and vehicle 
fueling and storage at least 100 feet away from waterways, in a 
location where fluids or accidental discharges cannot flow into 
waterways.  

13. Caltrans may make a request for refueling and lubricating crane(s) 
within 100 feet of waterways or between the banks of waterways if 
the request is submitted for Central Coast Water Board staff 
approval at least 21 days in advance of the start of work. The 
request shall include (within one stand-alone document): 
a. Clearly identified designated crane refueling and lubricating 

area(s) on construction engineering plans; 
b. A thorough demonstration of why the designated crane refueling 

and lubricating area(s) are the most feasible locations for 
refueling and lubricating crane(s) and why the refueling area 
cannot remain 100 feet from waterways; and 

c. A textual site specific spill prevention and cleanup plan for each 
designated refueling and lubricating area that includes 
measures for preventing and promptly removing and cleaning all 
spills from the designated area. 

14. All vehicle fueling and maintenance activity shall occur at least 100 
feet away from waterways and in designated staging areas, unless 
a requested exception on a case-by case basis granted by prior 
written approval has been obtained from Central Coast Water Board 
staff 
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15. Dewatering and stream diversion measures are not authorized 
based on the application. If the project requires dewatering or 
diversion, Caltrans shall submit detailed dewatering/ diversion plans 
for Central Coast Water Board staff approval at least 21 days prior 
to any dewatering or diversion.  Dewatering/diversion plans shall 
include the area to be dewatered, timing of dewatering, and method 
of dewatering to be implemented.  All temporary 
dewatering/diversion methods shall be designed to have the 
minimum necessary impacts to waters of the State to isolate the 
immediate work area. All dewatering/diversion methods shall be 
installed such that natural flow is maintained upstream and 
downstream of the project area.  Any temporary dams or diversions 
shall be installed such that the diversion does not cause 
sedimentation, siltation, or erosion upstream or downstream of the 
project area.  All dewatering/diversion methods shall be removed 
immediately upon completion of dewatering/diversion activities.  
Dewatering or diversion shall not commence until Caltrans has 
obtained Central Coast Water Board staff approval of the 
dewatering/diversion plans.  

16. Caltrans shall implement post-construction stormwater management 
for the project including, but not limited to, the installation of a LID 
stormwater infiltration area (the entire median area between the 
northbound and southbound lanes of Highway 101 within the project 
boundaries). Pre-project runoff volume for the 85th percentile storm 
event shall match post-project runoff volume for the 85th percentile 
storm event. Post-project peak flow rates for the two-year storm 
even shall not exceed pre-project peak flow rates for the two-year 
storm event. All post-construction BMPs shall be implemented and 
functioning prior to completion of the project.  

17. All construction-related equipment, materials, and any temporary 
BMPs no longer needed shall be removed and cleared from the site 
upon completion of the project. 

18. Central Coast Water Board staff shall be notified if mitigations as 
described in the 401 Water Quality Certification application for this 
project are altered by the imposition of subsequent permit 
conditions by any local, state or federal regulatory authority.  The 
Applicant shall inform Central Coast Water Board staff of any 
modifications that interfere with compliance with this Certification.   
 

Monitoring and 
Reporting 
Requirements 
 
 

The Applicant shall conduct the following monitoring: 
1. Visually inspect the project site and areas of waters of the State 

adjacent to project impact areas following completion of project 
construction and for two subsequent rainy seasons to ensure that 
the project is not causing excessive erosion, stream instability, or 
other water quality problems.  If the project does cause water quality 
problems, contact the Central Coast Water Board staff member 
overseeing the project. You will be responsible for obtaining any 
additional permits necessary for implementing plans for restoration 
to prevent further water quality problems.  

2. Monitor the compensatory mitigation site for five years.  If success 
criteria are not achieved within that time, continue annual monitoring 
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and maintenance until success criteria are achieved. Compensatory 
mitigation monitoring shall include assessment of growth, survival, 
percent cover, general health and stature, signs of reproduction, 
progress towards achieving success criteria, and any other 
measures identified in the Mitigation and Monitoring Plan dated 
November 2015, the Application, and supporting documents. 

 
The Applicant shall provide the following reporting to 
RB3_401Reporting@waterboards.ca.gov [Note: Annual fees are 
based on submittal of reporting items 3-4 below]:  
1. Streambed Alteration Agreement - Submit a signed copy of the 

Department of Fish and Wildlife’s streambed alteration agreement 
to the Central Coast Water Board immediately upon execution and 
prior to any discharge to waters of the State.  

2. Construction Commencement Notification - At least seven days in 
advance of any ground disturbing or grubbing activities, submit 
notification to the Central Coast Water Board of the date when 
project construction will begin. 

3. Discharge, Construction, and Mitigation Installation Completion 
Notification - Within seven days of completing all project discharge, 
construction, and mitigation installation activities, submit notification 
to the Central Coast Water Board of project discharge, construction, 
and mitigation installation completion.   

4. Compensatory Mitigation and Monitoring Completion Notification – 
Within seven days of Applicant verification of achievement of all 
compensatory mitigation success criteria and completion of all 
monitoring, submit notification to the Central Coast Water Board of 
compensatory mitigation success criteria achievement and 
monitoring completion.  Include identification of the date when the 
final Annual Project Status Report will be submitted. [Note: 
Submittal of Compensatory Mitigation and Monitoring Completion 
Notification does not terminate this Certification or its requirements.] 

5. Annual Project Status Report – The Applicant shall submit to the 
Central Coast Water Board an Annual Project Status Report by 
May 31 of each year following the issuance of this Certification, 
regardless of whether project construction has started or not.  The 
Applicant shall submit Annual Project Status Reports until the 
Applicant has conducted all required monitoring and mitigation has 
achieved all success criteria.  The final Annual Project Status 
Report is due on or before the May 31 following the achievement of 
all mitigation success criteria.  Each Annual Project Status Report 
shall include at a minimum: 
a. The status of the project: construction not started, construction 

started, or construction complete. 
b. The date of construction initiation, if applicable. 
c. The date of construction completion, if applicable.  
d. If project construction is complete: 

i. A summary of daily activities, monitoring and inspection 
observations, and problems incurred and actions taken; 

ii. Status of permanent post-construction stormwater 
management BMPs, including photo documentation of all 

mailto:RB3_401Reporting@waterboards.ca.gov
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BMPs; 
iii. A description of the results of the annual visual inspection of 

the project site and areas of waters of the State adjacent to 
project impact areas, including: 
1. Erosion conditions; 
2. Stream stability conditions;  
3. Water quality and beneficial use conditions;  
4. Clearly identified photo-documentation of all areas of 

permanent and temporary impact, prior to and after 
project construction; and 

5. Clearly identified representative photo-documentation of 
other project areas, prior to and after project 
construction. 

6. If the visual inspection monitoring period is over, but 
water quality problems persist, the Annual Report shall 
identify corrective measures to be undertaken, including 
extension of the monitoring period until the project is no 
longer causing excessive erosion, stream instability, or 
other water quality problems.  

e. Mitigation reporting, if mitigation installation has started, 
including the following information: 
i. Date of initiation of mitigation installation and date mitigation 

installation was completed; 
ii. If mitigation installation was completed, confirmation 

mitigation was installed according to the requirements of this 
Certification and as described in the Mitigation and 
Monitoring Plan dated November 2015, the Application, and 
supporting documents; 

iii. Analysis of monitoring data collected in the field; 
iv. Quantification of growth, percent cover, survival, general 

health and stature, signs of reproduction, and documentation 
of progress toward achieving all mitigation performance 
criteria; 

v. Qualitative and quantitative comparisons of current 
mitigation conditions with preconstruction conditions and 
previous mitigation monitoring results; 

vi. Any remedial or maintenance actions taken or needed; 
vii. Any additional information specified in the Mitigation and 

Monitoring Plan dated November 2015, the Application, and 
supporting documents; and 

viii. Annual photo-documentation representative of all mitigation 
areas, taken from vantage points from which Central Coast 
Water Board staff can identify changes in size and cover of 
plants.  Compare photos of installed mitigation with photos of 
the mitigation areas prior to installation. 

f. A description of mitigation completion status that identifies the 
amount of mitigation monitoring and maintenance remaining, or 
certifies that mitigation is complete and all required mitigation 
monitoring and maintenance has been conducted and all 
success criteria achieved.  If the monitoring period is over, but 
all success criteria have not been achieved, the Annual Report 
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shall identify corrective measures to be undertaken, including 
extension of the monitoring period until the criteria are met. 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

RAILROAD RELATIONS 
6. Railroad Relations and Insurance Requirements 
  



































 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
7. Revised Foundation Report North San Miguel UC; dated January 5, 2016. 

  



State of California Business, Transportation and Housing Agency 
DEPARTMENT OF TRANSPORTATION 
 

“Provide a safe, sustainable, integrated, and efficient transportation system 
to enhance California’s economy and livability” 

 

M e m o r a n d u m Serious drought, 
 Help Save Water! 
 
 

To: JOEY AQUINO, Senior Project Engineer Date: January 5, 2016 
Bridge Design Branch 3 
Office of Bridge Design West     File: 05-SLO-101-63.2/R69.3 
DIVISION OF ENGINEERING SERVICES  05-Mon-101-R0.0/1.9 
STRUCTURE DESIGN – MS 9 4/6F   North San Miguel UC L/R 
  Bridge No. 49-0164L/R 
  Project ID 0500020020  

From: DEPARTMENT OF TRANSPORTATION   EA: 05-0G0401 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Revised Foundation Report North San Miguel Undercrossing 
 
Scope of Work 
 
A Revised Foundation Report (FR) is provided for the North San Miguel Undercrossing left and 
right bridges. Widening of the existing northbound and southbound bridge structures is part of 
the North Paso Robles Rehab project, located on State Route 101 in the vicinity of San Miguel, 
in the counties of San Luis Obispo and Monterey. Rehabilitation of the distressed portland 
cement concrete (PCC) pavement is proposed, along with widening shoulders to standard widths, 
widening and construction of new bridges and retaining walls, improvement of highway access, 
and construction of drainage facilities. Review of published geologic data and previous 
geotechnical reports, field reconnaissance, and geotechnical analysis were performed as part of 
the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Foundation Report (September 25, 2015). 
 
Introduction 

The existing North San Miguel interchange consists of two three-span bridges carrying 101 over 
the southbound off-ramp, which provides access to Mission Street at the north end of San 
Miguel. Widening of the both bridges is proposed, with additional foundations supporting new 
columns and widened abutments on the inside of the left bridge. The right bridge will be widened 
by constructing cantilevered bridge deck with no new foundations required. Refer to the attached 
preliminary General Plan and as-builts for additional details. 
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Pertinent Reports and Investigations 
 
The following publications were used to assist in the assessment of site conditions: 

1. District Preliminary Geotechnical Report. Jurasius, Mike. EA 05-0G0400. November 28, 
2011. 

2. Pile Report 10th St UC, South San Miguel UC, North San Miguel UC. Samuelson, R.S. 
May 16, 1957. 

 
Field Investigation and Laboratory Testing Program 

Mud rotary borings were advanced near support locations to determine the subsurface conditions 
to be used for foundation design. Refer to the project log of test borings for details of the borings 
at the bridge site. PS suspension logging was performed for the project to calculate an average 
shear wave velocity for use in generating the design ARS curve presented in the seismic section 
of this report. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 
Completion 

Date Equipment Hammer Type 
Hammer 

Efficiency (%) 

Approximate 
Ground 

Elevation (ft) Depth (ft) 
RC-14-009 10/8/2014 CME55 Auto 86 617.92 97.75 
RC-14-010 10/9/2014 CME75 Auto 83 632.27 100.0 
RC-14-017 10/30/2014 CS2000 Auto 85 639.72 81.5 

 
Site Geology and Conditions 

Climate 

The regional climate for northern-inland San Luis Obispo County is generally hot in the summer 
months and cool in the winter months. The average maximum temperature in July is 94 degrees 
Fahrenheit and the average minimum is 33 degrees Fahrenheit in December. Based on data 
recorded at a precipitation station in the vicinity of San Miguel since 1950, the average annual 
precipitation is about 12 inches. 

Topography and Drainage 
 
The project parallels the Salinas River and is underlain by alluvial terraces that have undergone 
various degrees of erosion. The older, elevated terraces generally form the hills to the east and 
west of the Salinas River corridor, and are rounded by erosion and  incised by smaller tributary 
drainages such as San Marcos Creek at the southern end of the project. Younger terraces near 
highway elevations are relatively flat to gently sloped, with steeper slopes where the Salinas 
River or tributary drainages more recently flowed. The Salinas River is the primary regional 
drainage. It flows northward to Monterey Bay, and is locally parallel and adjacent to the proposed 
project area. Numerous smaller tributary drainages cross Highway 101 from the west, beneath 
bridges and in culverts. 
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Regional Geology 
 
The project area lies within the Coast Ranges Geomorphic Province, characterized by northwest 
trending mountain ranges, controlled by movement along a system of similarly trending faults. 
Exposed highlands of the northern San Luis Obispo County region expose mostly Late 
Cretaceous to Tertiary age marine shale and sandstone, which are overlain by younger 
(Pleistocene to recent) alluvial deposits transported by the Salinas River and tributary drainages.   
 
The proposed rehabilitation project follows the current path of the Salinas River, and is underlain 
by recent and older alluvial deposits of clay, silt, sand and gravel. Paso Robles Formation (QTp), 
covers most of the slopes on either side of the Salinas River as well as underlying portions of the 
101 alignment. The sand and gravel portion of the Paso Robles Formation is variably cemented, 
and appears to retain global stability at slopes up to approximately 1:1, as seen in cut-slopes 
north of the 10th Street off-ramp, bounding the southbound 101 shoulder.  

Groundwater 

An open standpipe observation well was installed in boring RC-14-010 to observe fluctuations in 
groundwater levels and determine if groundwater will influence construction and foundation 
design.  Results of the groundwater-monitoring program are summarized in Table 2. 

 
Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-14-010 11/19/2014 39.0 593.3 

RC-14-010 1/20/2015 38.5 593.8 

RC-14-010 2/24/2015 38.3 594.0 

 
 
Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 
conditions exist for the representative soil and/or water samples taken at the site: minimum 
resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be potentially 
corrosive based on this criteria are sent to the Headquarters Material Laboratory for additional 
corrosion testing based on chloride and sulphate content. 

Soil samples were obtained during the subsurface investigation and tested for corrosion potential 
at the District and Headquarters Materials Laboratories. The results of the corrosion testing are 
presented as an attachment to the project Geotechnical Design Report. Based on the results of the 
testing, soils are not considered corrosive to foundation elements. 
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Seismic Recommendations 
 
Based on the Caltrans Seismic Design Procedure, the following active and potentially active 
faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 
to develop ARS curves for deterministic and probabilistic seismic prediction models. An 
estimated shear wave velocity of 1327 ft/sec was obtained for the project site using down-hole P-
S suspension logging methods. Probabilistic methods control the response spectra at all periods, 
the design envelope ARS is presented in figure 1. A basin factor of 1.0 was assumed for this 
location and the Caltrans ARS Online Tool applied a near fault factor to the data. Tabular data 
are included as an attachment. 

Table 3. Active and Potentially Active Faults 

Fault Name Fault Type 
Moment magnitude of 

maximum credible 
earthquake 

Distance from 
fault to project 

site (miles) 

Peak ground 
acceleration T=0 sec 

(gravity) 
Rinconada Strike-Slip 7.4 6.8 0.30 

San Andreas (Parkfield)  Strike-Slip 7.9 17.0 0.19 

San Andreas (Creeping Section) Strike-Slip 7.9 17.0 0.19 

USGS 5% in 50 yr. Hazard N/A N/A N/A 0.49 

 

Figure 1. Design ARS Curve 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 
pore water pressure during a seismic event. Soils with a potential for liquefaction are loose 
cohesionless soils below the groundwater table. Based on soil types and site conditions 
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encountered at the project site, potential for liquefaction is low due to the dense nature of the 
soils, presence of fine-grained soils, and depth to groundwater.  
 
As-Built Foundation Data 
 
The as-built log of test borings from 1956 (right) and 1963 (left) for the existing bridges (Bridge 
Nos. 49-0164L/R) indicate that the site is underlain by very loose to very dense interbedded 
layers of sand, silt, clay, and gravel over lithified deposits of the Paso Robles Formation. 
Groundwater was encountered at approximately elevation 590 feet in the 1956 subsurface 
exploration. The existing abutments at both bridges and bent 3 of the right bridge are supported 
on 45 ton 16” diameter CIDH piles, and the other bents are supported on spread footings. 
 
Foundation Recommendations 
 
Structure Design proposes to widen the right bridge by constructing cantilevered bridge deck 
with barrier to the inside. No additional foundations will be constructed for the right bridge 
widening. Widening of the left bridge is proposed by adding precast-prestressed girders 
supported on two new columns and widened abutments to the inside.  
 
Standard Plan 16” Diameter Cast in Drilled Hole (CIDH) Concrete Piles 
 
16” diameter CIDH concrete piles are the recommended foundation type for the widening at the 
abutments and bents. Caving in the loose alluvial soils at the surface may occur, requiring the use 
of temporary casings to maintain hole stability. The existing bridge abutments and bents were 
successfully constructed on 16” diameter CIDH piles. Groundwater at approximately elevation 
590 feet and caving were encountered in the original construction; casing was required in most 
holes to maintain stability. Current observations indicate that groundwater is at approximately 
elevation 594 feet, and will likely not be encountered in the excavations for new foundations, 
allowing the use of Standard Plan 16” CIDH piles constructed using the dry method.  
 
Load Factor Design (LFD or Strength Design) methodology was utilized for the bent widening 
design, and Allowable Stress Design (ASD or Service Load Design) methodology was utilized 
for the abutment widening. A resistance (performance) factor of 0.75 for LFD of pile foundations 
is recommended in Caltrans Bridge Design Specifications Section 4.10.6 (LFD-November 2003), 
and a factor of safety of 2.0 is recommended for ASD of drilled shafts in Section 4.6.5.4. 
Factored loads (LFD) and Service Loads (ASD) were provided by Structure Design and used to 
calculate the required nominal axial compression and tension resistances of the piles. The 
required nominal resistances reported in the following tables are equal to the factored load 
divided by the resistance factor of 0.75 for LFD design at the bents, and the service load 
multiplied by a safety factor of 2.0 for ASD at the abutments. Estimated bent settlements were 
calculated at the provided service loads at each column support by analyzing the pile group as an 
equivalent footing at a depth equal to 2/3 of the pile length. Widening of the abutments includes 
drilling and bonding dowels into the existing abutment, which will not allow the widened portion 
to settle differentially from the existing structure. Service loads will be distributed to the entire 
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abutment support, therefore calculating the settlement of the new abutment separately from the 
rest of the existing structure does not represent the field conditions. An estimate of settlement 
based on the ratio of the service load to the failure load indicates that the magnitude of the 
settlement per individual pile is on the order of 0.1 inches, which is negligible. Foundation 
recommendations are provided in the following tables: 
 

Foundation Design Recommendations 

Support 
Location 

Pile Type 
Cut-off 

Elevation (ft) 

LFD Factored Loads 
(kips) per pile 

ASD Service 
Compression Load 

(kips) 

Required 
Nominal Resistance (kips) Design Tip  

Elevation (ft) 
Specified Tip 
Elevation (ft) 

Compression Tension Compression Tension 

Abut. 1 16” CIDH  630.7 N/A N/A 
65 per pile/ 130 per 

support 
130 0 612.0 612.0 

Bent 2 16” CIDH  609.8 71 18 172 per support 95 24 597.0 597.0 

Bent 3 16” CIDH  613.3 71 18 172 per support 95 24 597.0 597.0 

Abut. 4 16” CIDH 627.5 N/A N/A 
65 per pile/ 130 per 

support 
130 0 606.0 606.0 

 

Pile Data Table 

Support Location Pile Type 

Nominal Axial 
Resistance (kips) Specified Tip 

Elevation (ft) 

Estimated 
Settlement 

(inches)  Compression Tension 

Abut. 1  16” CIDH 130 N/A 612.0 N/A 

Bent 2 16” CIDH 100 30 597.0 1 

Bent 3 16” CIDH 100 30 597.0 1 

Abut. 4 16” CIDH 130 N/A 606.0 N/A 

1) The specified tip elevation shall not be raised. 

Construction Considerations 

Loose soils in the approach embankment fills and deposits of sand and gravel at depth may cave 
during pile excavation. Temporary casing was required to excavate to the specified tip elevations 
of the existing 16” CIDH concrete piles, and may be required to maintain hole stability for the 
new excavations. Temporary slopes or shoring required to construct the widening should be 
proposed by the contractor and reviewed by the Engineer.  

Coarse gravels and cobbles in the alluvial deposits may require special tooling and techniques to 
construct the pile excavations to the specified tip elevations. 
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Specified pile tips are above the highest observed groundwater elevation. However, if 
groundwater is encountered and infiltrates into the base of pile excavations, pump out the water 
immediately before placing concrete to prevent defects in the pile concrete. Notify Geotechnical 
personnel if groundwater is encountered. 

Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 
bidders and contractors a list of pertinent information available for their inspection prior to bid 
opening.  Items listed to be included in the Information Handout will be provided in Acrobat 
(.pdf) format to the Addressee of this report via electronic mail.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 

A.  Foundation Report dated January 5, 2016. 
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 6-30-2017 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750. 
. 

 

 

 
 
MICHAEL J. JURASIUS, P.G., C.E.G.  
Engineering Geologist  
Geotechnical Design – North  
Branch D 

 
 
 
 
   Signed: 1-5-2016 
 
 
 
 
 

  
RYAN TURNER, P.E., G.E.   
Transportation Engineer Civil  
Geotechnical Design – North  
Branch D       
 
c: Job File / Branch D Records 

Structure Construction RE Pending File 
 Craig Whitten / DES Office Engineer  
 Andrew Tan / PCE 
 Eric Karlson/ DME 
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N. San Miguel UC ARS Curve
Bridge No. 49-0164R/L SDC Controlling Procedure : Probabalistic

Period (s) SDC
0.010 0.488
0.050 0.774
0.100 0.943
0.150 1.042
0.200 1.119
0.250 1.070
0.300 1.032
0.400 0.904
0.500 0.816
0.600 0.754
0.700 0.709
0.850 0.643
1.000 0.590
1.200 0.497
1.500 0.402
2.000 0.307
3.000 0.199
4.000 0.143
5.000 0.116

Notes
ARS curve was modified for Near Fault Directivity Effect
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MATERIALS INFORMATION 
8. Revised Foundation Report San Marcos Creek Bridge R/L; dated January 5, 2016. 

  



State of California Business, Transportation and Housing Agency 
DEPARTMENT OF TRANSPORTATION 
 

 
“Provide a safe, sustainable, integrated, and efficient transportation system 

to enhance California’s economy and livability ” 

M e m o r a n d u m Serious drought, 
 Help Save Water! 
 
 

To: JOEY AQUINO, Senior Project Engineer Date: January 5, 2016 
Bridge Design Branch 3 
Office of Bridge Design West     File: 05-SLO-101-63.2/R69.3 
DIVISION OF ENGINEERING SERVICES  05-Mon-101-R0.0/1.9 
STRUCTURE DESIGN – MS 9 4/6F   San Marcos Creek Bridge 
  Bridge No. 49-0263R/L 
  Project ID 0500020020  

From: DEPARTMENT OF TRANSPORTATION   EA: 05-0G0401 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Revised Foundation Report San Marcos Creek Bridge Right/Left 
 
Scope of Work 
 
A Revised Foundation Report (FR) is provided for the San Marcos Creek right and left bridges. 
Replacement of the existing bridges is part of the North Paso Robles Rehab project, located on 
State Route 101 in the vicinity of San Miguel, in the Counties of San Luis Obispo and Monterey. 
Rehabilitation of the distressed portland cement concrete (PCC) pavement is proposed, along 
with widening shoulders to standard widths, widening and construction of new bridges and 
retaining walls, improvement of highway access, and construction of drainage facilities. Review 
of published geologic data and previous geotechnical reports, field reconnaissance, and 
geotechnical analysis were performed as part of the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Foundation Report (September 25, 2015). 
 
Introduction 

Replacement of the right and left San Marcos Creek Bridges with two-span precast-prestressed 
bulb-tee girder bridges is proposed. The existing southbound left structure, built in 1953, 
contains reactive aggregate and is recommended for replacement by the Office of Structure 
Maintenance and Investigations. The northbound right structure, built in 1931, is approximately 5 
feet lower than the southbound structure; raising the profile and construction of a new 
northbound bridge is proposed. Both existing structures are founded on spread footings. The new 
San Marcos Creek Bridges will be designed and constructed to meet standard lane and shoulder 
widths proposed throughout the project.  
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Pertinent Reports and Investigations 
 
The following publications were used to assist in the assessment of site conditions and for 
foundation design: 

1. District Preliminary Geotechnical Report. Jurasius, Mike. EA 05-0G0400. November 28, 
2011. 

2. Geotechnical Engineering Circular 10: “Drilled Shafts: Construction Procedures and 
LRFD Design Methods.” Publication FHWA-NHI-10-016. May, 2010. 

 
Field Investigation and Laboratory Testing Program 

Mud rotary borings and one cone penetrometer test (CPT) sounding were advanced near support 
locations to determine the subsurface conditions to be used for foundation design. Refer to the 
project log of test borings for details of the borings and sounding at the bridge site. P-S 
suspension logging was performed for the project to calculate an average shear wave velocity for 
use in generating the design ARS curve presented in the seismic section of this report. Refer to 
Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 
Completion 

Date Equipment Hammer Type 
Hammer 

Efficiency (%) 

Approximate 
Ground 

Elevation (ft) Depth (ft) 
RC-14-001 9/23/2014 CME75 Auto 83 626.08 96.5 
RC-14-002 9/24/2014 CME55 Auto 86 626.37 99.0 
RC-14-003 9/25/2014 CME75 Auto 83 646.71 82.0 
RC-14-004 9/26/2014 CME55/75 Auto 86/83 640.16 86.8 
RC-14-011 10/22/2014 CS2000 Auto 93 652.27 101.5 
RC-14-012 10/22/2014 CS2000 Auto 93 645.75 101.5 

CPT-14-001 2/26/2014 CPT N/A N/A 672.00 39.0 

 
Site Geology and Conditions 

Climate 

The regional climate for northern-inland San Luis Obispo County is generally hot in the summer 
months and cool in the winter months. The average maximum temperature in July is 94 degrees 
Fahrenheit and the average minimum is 33 degrees Fahrenheit in December. Based on data 
recorded at a precipitation station in the vicinity of San Miguel since 1950, the average annual 
precipitation is about 12 inches. 

Topography and Drainage 
 
The project parallels the Salinas River and is underlain by alluvial terraces that have undergone 
various degrees of erosion. The older, elevated terraces generally form the hills to the east and 
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west of the Salinas River corridor, and are rounded by erosion and  incised by smaller tributary 
drainages such as San Marcos Creek at the southern end of the project. Younger terraces near 
highway elevations are relatively flat to gently sloped, with steeper slopes where the Salinas 
River or tributary drainages more recently flowed. The Salinas River is the primary regional 
drainage. It flows northward to Monterey Bay, and is locally parallel and adjacent to the proposed 
project area. Numerous smaller tributary drainages cross Highway 101 from the west, beneath 
bridges and in culverts. 

Regional Geology 
 
The project area lies within the Coast Ranges Geomorphic Province, characterized by northwest 
trending mountain ranges, controlled by movement along a system of similarly trending faults. 
Exposed highlands of the northern San Luis Obispo County region expose mostly Late 
Cretaceous to Tertiary age marine shale and sandstone, which are overlain by younger 
(Pleistocene to recent) alluvial deposits transported by the Salinas River and tributary drainages.   
 
The proposed rehabilitation project follows the current path of the Salinas River, and is underlain 
by recent and older alluvial deposits of clay, silt, sand and gravel. Paso Robles Formation (QTp), 
covers most of the slopes on either side of the Salinas River as well as underlying portions of the 
101 alignment. The sand and gravel portion of the Paso Robles Formation is variably cemented, 
and appears to retain global stability at slopes up to approximately 1:1, as seen in cut-slopes 
north of the 10th Street off-ramp, bounding the southbound 101 shoulder.  

Groundwater 

An open standpipe observation well was installed in boring RC-14-004 to observe fluctuations in 
groundwater levels and determine if groundwater will influence construction and foundation 
design.  Results of the groundwater-monitoring program are summarized in Table 2. 

 
Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-14-004 11/19/2014 52.3 587.9 

RC-14-004 1/20/2015 39.1 601.1 

RC-14-004 2/24/2015 43.2 597.0 

 
Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 
conditions exist for the representative soil and/or water samples taken at the site: minimum 
resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be potentially 
corrosive based on this criteria are sent to the Headquarters Material Laboratory for additional 
corrosion testing based on chloride and sulphate content. 

Soil samples were obtained during the subsurface investigation and tested for corrosion potential 
at the District and Headquarters Materials Laboratories. The results of the corrosion testing are 
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presented as an attachment to the project Geotechnical Design Report. Based on the results of the 
testing, soils are not considered corrosive to foundation elements. 
 
Scour Evaluation  
 
Scour data was provided by Structure Hydraulics and is presented Table 4. Resistance within the 
depth of local scour was not considered to contribute to the factored pile lateral or axial 
resistances. 

Table 3. Scour Data Table 

Support 

Long-term 
(degradation/contraction) 

scour elevation 
Short term scour depth 

Abutment 1 N/A N/A 

Pier 2 N/A 
9.1’ Left Bridge 

11.2’ Right Bridge 

Abutment 3 N/A N/A 

 
Seismic Recommendations 
 
Based on the Caltrans Seismic Design Procedure, the following active and potentially active 
faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 
to develop ARS curves for deterministic and probabilistic seismic prediction models. An 
estimated shear wave velocity of 1327 ft/sec was obtained for the project site using down-hole P-
S suspension logging methods. Probabilistic methods control the response spectra at all periods, 
the design envelope ARS is presented in figure 1. A basin factor of 1.0 was assumed for this 
location and the Caltrans ARS Online Tool applied a near fault factor to the data. Tabular data 
are included as an attachment. 

Table 4. Active and Potentially Active Faults 

Fault Name Fault Type 
Moment magnitude of 

maximum credible 
earthquake 

Distance from 
fault to project 

site (miles) 

Peak ground 
acceleration T=0 sec 

(gravity) 
Rinconada Strike-Slip 7.4 4.7 0.37 

San Andreas (Parkfield)  Strike-Slip 7.9 18.8 0.18 

San Andreas (Creeping Section) Strike-Slip 7.9 19.3 0.17 

USGS 5% in 50 yr. Hazard N/A N/A N/A 0.47 
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Figure 1. Design ARS Curve 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 
pore water pressure during a seismic event. Soils with a potential for liquefaction are loose 
cohesionless soils below the groundwater table. Based on soil types and site conditions 
encountered at the project site, potential for liquefaction is low due to the dense nature of the 
soils, presence of fine-grained soils, and depth to groundwater.  
 
As-Built Foundation Data 
 
The as-built log of test borings in 1953 for the left bridge and excavation records in 1931 for the 
right bridge indicate that the site is underlain by alluvial soil deposits of sand, silt, clay, and 
gravel over lithified alluvial deposits of the Paso Robles Formation. Excavations and borings 
encountered cemented layers identified as hard pan sandstone or hard clayey sandstone beneath 
the alluvial soil deposits at varying depth. Groundwater was encountered at elevation 611 feet 
during foundation construction in 1931.  
 
Foundation Recommendations 
 
Structure Design proposes construction of two-span bridges supported on two column piers at the 
San Marcos Creek right and left bridges. Bridge foundation recommendations and details are 
provided in the following sections. 
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Cast in Drilled Hole (CIDH) Concrete Piles 
 
24” diameter standard plan CIDH concrete piles are the recommended foundation type at the 
abutments and 72” diameter CIDH concrete piles are recommended at the piers. Current 
observations at the site show that the highest recent groundwater elevation is at approximately 
elevation 600 feet, requiring wet-method construction of the piles. Settlement at abutment 
supports was estimated for the pile group assuming uniform settlement of the group. Settlements 
at the pier supports for the single drilled shafts were estimated for the design pile length using 
published load-deformation curves (GEC 10, 2010). The curves use the ratio of the axial 
compressive force at the service limit state to the axial failure threshold to estimate the vertical 
displacement as a function of the shaft diameter. At the specified tip elevations the displacement 
of the pier foundations is estimated to be on the order of ¼”, less than the permissible settlement 
of 1”. Foundation design recommendations are provided in the following tables: 

 
 

Foundation Design Recommendations 

Support Pile Type 

Service-I 
Limit State 

Load 
Per Support 

(kips) 

Total 
Permissible 

Support 
Settlement 

(inches) 

Required Factored Axial 
Resistance per Pile (kips) 

Cut-off 
Elevation 

(ft) 

Design 
Tip 

Elevations 
(ft) 

Specified 
Tip 

Elevation 
(ft) 

Strength Limit Extreme Limit 

Comp. 
 

Tension 
 

Comp. 
 

Tension 
 

Abut 1 
Left 

24” CIDH 1810 1 280 0 N/A 0 630.25 
588.0(a) 
612.0 (c) 

588.0 

Pier 2 
Left 

72” CIDH 1300 1 2200 0 1300 0 616.00 

552.0 (a) 
610.0 (b) 
556.0 (c) 
552.0 (d) 

552.0 

Abut 3 
Left 

24” CIDH 1810 1 280 0 N/A 0 635.75 
607.0 (a) 
618.0 (c) 

607.0 

Abut 1 
Right 

24” CIDH 1810 1 280 0 N/A 0 630.25 
588.0 (a) 
612.0 (c) 

588.0 

Pier 2 
Right 

72” CIDH 1300 1 2200 0 1300 0 616.00 

552.0 (a) 
610.0 (b) 
556.0 (c) 
552.0 (d) 

552.0 

Abut 3 
Right 

24” CIDH 1810 1 280 0 N/A 0 635.75 
607.0 (a) 
618.0 (c) 

607.0 

Notes: 
1) Design tip elevations are controlled by: (a) Compression (Strength Limit), (b) Compression 

(Extreme Event), (c) Settlement, and (d) Lateral- to be provided by Structure Design, respectively. 
2) The specified tip elevation shall not be raised. 
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Pile Data Table 

Location Pile Type 

Nominal Axial 
Resistance (kips) Design Tip 

Elevation (ft) 
Specified Tip 
Elevation (ft) 

Compression Tension 

Abut 1 
Left 

24” CIDH 400 N/A 
588.0(a) 
612.0 (c) 

588.0 

Pier 2 
Left 

72” CIDH 3900 N/A 

552.0 (a) 
610.0 (b) 
556.0 (c) 
552.0 (d) 

552.0 

Abut 3 
Left 

24” CIDH 400 N/A 
607.0 (a) 
618.0 (c) 

607.0 

Abut 1 
Right 

24” CIDH 400 N/A 
588.0 (a) 
612.0 (c) 

588.0 

Pier 2 
Right 

72” CIDH 3680 N/A 

552.0 (a) 
610.0 (b) 
556.0 (c) 
552.0 (d) 

552.0 

Abut 3 
Right 

24” CIDH 400 N/A 
607.0 (a) 
618.0 (c) 

607.0 

Notes: 
1) Design tip elevations are controlled by: (a) Compression (Strength Limit), (b) Compression 

(Extreme Event), (c) Settlement, and (d) Lateral- to be provided by Structure Design, respectively. 
2) The specified tip elevation shall not be raised. 

Construction Considerations 

Loose soils and cohesionless deposits of sand and gravel at depth may cave during pile 
excavation. Temporary casings may be required to maintain hole stability in the loose soils near 
the ground surface in the river channel. Groundwater will be encountered during pile excavation, 
requiring the use of drilling slurry to maintain hole stability and prevent development of an 
inward hydraulic gradient, which can degrade the available side resistance. Maintain an offsetting 
hydrostatic head by excavating for the piles and placing concrete under slurry. Pier foundations 
rely on side and base resistance to resist axial loads, requiring a clean base. Methods to clean the 
bottom of the holes and provide quality assurance that the base is clean should be proposed by 
the contractor in the pile placement plan and reviewed and approved by the Engineer. The bottom 
of the hole must be level, clean, and free of loose material prior to placing the reinforcing cage, 
and the condition of the bottom of the hole should be re-verified after placing the cage and prior 
to placing concrete using a tremie per the requirements of 2010 Standard Specification 49-
3.02C(8). 

Coarse gravels and cobbles in the alluvial deposits may require special tooling and techniques to 
construct the pile excavations to the specified tip elevations. 
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Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 
bidders and contractors a list of pertinent information available for their inspection prior to bid 
opening.  Items listed to be included in the Information Handout will be provided in Acrobat 
(.pdf) format to the Addressee of this report via electronic mail.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 

A.  Foundation Report dated January 5, 2016. 
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 6-30-2017 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750. 
 

 

 

 
 
MICHAEL J. JURASIUS, P.G., C.E.G.  
Engineering Geologist  
Geotechnical Design – North  
Branch D 

 
 
 
 
   Signed: 1-5-2016 
 
  
 
 
 

  
RYAN TURNER, P.E., G.E.  
Transportation Engineer Civil  
Geotechnical Design – North  
Branch D       
 
c: Job File / Branch D Records 

Structure Construction RE Pending File 
 Craig Whitten / DES Office Engineer  
 Andrew Tan / PCE 
 Eric Karlson/ DME 
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San Marcos Creek Bridge ARS Curve
Bridge No. 49-0263R/L SDC Controlling Procedure : Probabalistic

Period (s) SDC
0.010 0.470
0.050 0.743
0.100 0.904
0.150 1.000
0.200 1.075
0.250 1.028
0.300 0.991
0.400 0.868
0.500 0.784
0.600 0.724
0.700 0.680
0.850 0.618
1.000 0.567
1.200 0.478
1.500 0.387
2.000 0.295
3.000 0.191
4.000 0.137
5.000 0.112

Notes
ARS curve was modified for Near Fault Directivity Effect
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MATERIALS INFORMATION 
9. Revised Foundation Report South San Miquel UC Left; dated January 5, 2016. 

  



State of California Business, Transportation and Housing Agency 
DEPARTMENT OF TRANSPORTATION 
 

 
“Provide a safe, sustainable, integrated, and efficient transportation system 

to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought, 
 Help Save Water! 
 
 

To: JOEY AQUINO, Senior Project Engineer Date: January 5, 2016 
Bridge Design Branch 3 
Office of Bridge Design West     File: 05-SLO-101-63.2/R69.3 
DIVISION OF ENGINEERING SERVICES  05-Mon-101-R0.0/1.9 
STRUCTURE DESIGN – MS 9 4/6F   South San Miguel UC Left 
  Bridge No. 49-0162L 
  Project ID 0500020020  

From: DEPARTMENT OF TRANSPORTATION   EA: 05-0G0401 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Revised Foundation Report South San Miguel Undercrossing Left 
 
Scope of Work 
 
A Revised Foundation Report (FR) is provided for the South San Miguel Undercrossing Left 
Bridge. Construction of a new southbound bridge structure is part of the North Paso Robles 
Rehab project, located on State Route 101 in the vicinity of San Miguel, in the Counties of San 
Luis Obispo and Monterey. Rehabilitation of the distressed portland cement concrete (PCC) 
pavement is proposed, along with widening shoulders to standard widths, widening and 
construction of new bridges and retaining walls, improvement of highway access, and 
construction of drainage facilities. Review of published geologic data and previous geotechnical 
reports, field reconnaissance, and geotechnical analysis were performed as part of the 
geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Foundation Report (September 25, 2015). 
 
Introduction 

The existing interchange at South San Miguel consists of a three span cast-in-place concrete T-
beam bridge carrying northbound 101 over the southbound on-ramp, which merges with 
southbound 101 from the median side. Widening of the existing right bridge, construction of a 
new southbound structure, and realignment of the southbound on-ramp to the outside are 
proposed. Refer to the attached preliminary General Plan and as-builts for additional details. 
 
Pertinent Reports and Investigations 
 
The following publication was used to assist in the assessment of site conditions: 

1. District Preliminary Geotechnical Report. Jurasius, Mike. EA 05-0G0400. November 28, 
2011. 
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Field Investigation and Laboratory Testing Program 

Mud rotary borings were advanced near support locations to determine the subsurface conditions 
to be used for foundation design. Refer to the project log of test borings for details of the borings 
at the bridge site. P-S suspension logging was performed for the project to calculate an average 
shear wave velocity for use in generating the design ARS curve presented in the seismic section 
of this report. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 
Completion 

Date Equipment Hammer Type 
Hammer 

Efficiency (%) 

Approximate 
Ground 

Elevation (ft) Depth (ft) 
RC-14-013 10/23/2014 CS2000 Auto 93 684.7 101.5 
RC-14-014 10/23/2014 CS2000 Auto 93 685.0 101.8 
RC-14-018 11/4/2014 CS2000 Auto 93 666.0 81.5 
RC-14-019 11/5/2014 CS2000 Auto 93 665.6 81.5 

 
Site Geology and Conditions 

Climate 

The regional climate for northern-inland San Luis Obispo County is generally hot in the summer 
months and cool in the winter months. The average maximum temperature in July is 94 degrees 
Fahrenheit and the average minimum is 33 degrees Fahrenheit in December. Based on data 
recorded at a precipitation station in the vicinity of San Miguel since 1950, the average annual 
precipitation is about 12 inches. 

Topography and Drainage 
 
The project parallels the Salinas River and is underlain by alluvial terraces that have undergone 
various degrees of erosion. The older, elevated terraces generally form the hills to the east and 
west of the Salinas River corridor, and are rounded by erosion and  incised by smaller tributary 
drainages such as San Marcos Creek at the southern end of the project. Younger terraces near 
highway elevations are relatively flat to gently sloped, with steeper slopes where the Salinas 
River or tributary drainages more recently flowed. The Salinas River is the primary regional 
drainage. It flows northward to Monterey Bay, and is locally parallel and adjacent to the proposed 
project area. Numerous smaller tributary drainages cross Highway 101 from the west, beneath 
bridges and in culverts. 

Regional Geology 
 
The project area lies within the Coast Ranges Geomorphic Province, characterized by northwest 
trending mountain ranges, controlled by movement along a system of similarly trending faults. 
Exposed highlands of the northern San Luis Obispo County region expose mostly Late 
Cretaceous to Tertiary age marine shale and sandstone, which are overlain by younger 
(Pleistocene to recent) alluvial deposits transported by the Salinas River and tributary drainages.   
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The proposed rehabilitation project follows the current path of the Salinas River, and is underlain 
by recent and older alluvial deposits of clay, silt, sand and gravel. Paso Robles Formation (QTp), 
covers most of the slopes on either side of the Salinas River as well as underlying portions of the 
101 alignment. The sand and gravel portion of the Paso Robles Formation is variably cemented, 
and appears to retain global stability at slopes up to approximately 1:1, as seen in cut-slopes 
north of the 10th Street off-ramp, bounding the southbound 101 shoulder.  

Groundwater 

An open standpipe observation well was installed in boring RC-14-008 to observe fluctuations in 
groundwater levels at the site and determine if groundwater will influence construction and 
foundation design.  Results of the groundwater-monitoring program are summarized in Table 2. 

 
Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-14-008 11/19/2014 39.5 601.2 

RC-14-008 1/20/2015 40.5 600.2 

RC-14-008 2/24/2015 40.7 600.0 

 
Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 
conditions exist for the representative soil and/or water samples taken at the site: minimum 
resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be potentially 
corrosive based on this criteria are sent to the Headquarters Material Laboratory for additional 
corrosion testing based on chloride and sulphate content. 

Soil samples were obtained during the subsurface investigation and tested for corrosion potential 
at the District and Headquarters Materials Laboratories. The results of the corrosion testing are 
presented as an attachment to the project Geotechnical Design Report. Based on the results of the 
testing, soils are not considered corrosive to foundation elements. 
 
Seismic Recommendations 
 
Based on the Caltrans Seismic Design Procedure, the following active and potentially active 
faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 
to develop ARS curves for deterministic and probabilistic seismic prediction models. An 
estimated shear wave velocity of 1327 ft/sec was obtained for the project site using down-hole P-
S suspension logging methods. Probabilistic methods control the response spectra at all periods, 
the design envelope ARS is presented in figure 1. A basin factor of 1.0 was assumed for this 
location and the Caltrans ARS Online Tool applied a near fault factor to the data. Tabular data 
are included as an attachment. 



Joey Aquino                         Foundation Report 
January 5, 2016                          South San Miguel Undercrossing Left   
Page 4 of 8                         Br. No. 49-0162L 
         

 
“Provide a safe, sustainable, integrated, and efficient transportation system 

to enhance California’s economy and livability” 

Table 3. Active and Potentially Active Faults 

Fault Name Fault Type 
Moment magnitude of 

maximum credible 
earthquake 

Distance from 
fault to project 

site (miles) 

Peak ground 
acceleration T=0 sec 

(gravity) 
Rinconada Strike-Slip 7.4 5.7 0.32 

San Andreas (Parkfield)  Strike-Slip 7.9 18.0 0.17 

San Andreas (Creeping Section) Strike-Slip 7.9 18.3 0.17 

USGS 5% in 50 yr. Hazard N/A N/A N/A 0.43 
 

 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 
pore water pressure during a seismic event. Soils with a potential for liquefaction are loose 
cohesionless soils below the groundwater table. Based on soil types and site conditions 
encountered at the project site, potential for liquefaction is low due to the dense nature of the 
soils, presence of fine-grained soils, and depth to groundwater.  
 
As-Built Foundation Data 
 
The as-built log of test borings from 1956 for the existing right bridge (Bridge No. 49-0162R) 
indicate that the site is underlain by slightly compact to dense sand, silty sand, clayey sand, and 
gravel over lithified deposits of the Paso Robles Formation. Groundwater was not encountered in 
the exploration to approximately elevation 617 feet.   
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Foundation Recommendations 
 
Structure Design proposes construction of a three-span precast-prestressed concrete I-girder 
bridge to carry southbound 101 over the realigned southbound on-ramp. The following 
foundation alternatives were evaluated: 
 
Standard Plan Cast in Drilled Hole (CIDH) Concrete Piles 
 
16” diameter CIDH concrete piles are the recommended foundation type at abutments, and 24” 
diameter CIDH concrete piles are the recommended foundation type at the bents. Pile design was 
completed using LRFD design methodology specified in Memo to Designers 3-1 Deep 
Foundations, dated June, 2014. Foundation design recommendations are provided in the 
following table: 
 

Foundation Design Recommendations 

Support Pile Type 

Service-I 
Limit State 

Load 
Per Support 

(kips) 

Total 
Permissible 

Support 
Settlement 

(inches) 

Required Factored Axial 
Resistance per Pile (kips) 

Cut-off 
Elevation 

(ft) 

Design 
Tip 

Elevations 
(ft) 

Specified 
Tip 

Elevation 
(ft) 

Strength Limit Extreme Limit 

Comp. 
 

Tension 
 

Comp. 
 

Tension 
 

Abut 1 
Left 

16” CIDH 1374 1 190 18 N/A 0 644.50 
605.00 (a) 
625.00 (c) 

605.00 

Bent 2 
Left 

24” CIDH 900 1 270 N/A 370 50 629.25 

595.00 (a) 
598.00 (b) 
611.00 (c) 
595.00 (d) 

595.00 

Bent 3 
Left 

24” CIDH 900 1 270 N/A 370 50 629.25 

595.00 (a) 
598.00 (b) 
611.00 (c) 
595.00 (d) 

595.00 

Abut 4 
Left 

16” CIDH 1339 1 191 24 N/A 0 648.00 
616.00 (a) 
627.00 (c) 

616.00 

Notes: 
1) Design tip elevations are controlled by: (a) Compression (Strength Limit), (b) Compression (Extreme 

Event), (c) Settlement, and (d) Lateral, respectively. Tension does not control by inspection. 
2) The specified tip elevation shall not be raised. 
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Pile Data Table 

Location Pile Type 
Nominal Axial  

Resistance (kips) Design Tip 
Elevation (ft) 

Specified Tip 
Elevation (ft) 

Compression Tension 
Abut 1 

Left 
16” CIDH 280 20 

605.0(a) 
612.0 (c) 

605.0 

Bent 2 
Left 

24” CIDH 390 50 

595.00 (a) 
598.00 (b) 
611.00 (c) 
595.00 (d) 

595.0 

Bent 3 
Left 

24” CIDH 390 50 

595.00 (a) 
598.00 (b) 
611.00 (c) 
595.00 (d) 

595.0 

Abut 4 
Left 

16” CIDH 280 30 
616.0 (a) 
627.0 (c) 

616.0 

Notes: 
1) Design tip elevations are controlled by: (a) Compression (Strength Limit), (b) Compression 

(Extreme Event), (c) Settlement, and (d) Lateral- to be provided by Structure Design, respectively. 
2) The specified tip elevation shall not be raised. 

Construction Considerations 

Loose soils in the approach embankment fills and cohesionless deposits of sand and gravel at 
depth may cave during pile excavation. The existing abutments for the right bridge were 
successfully constructed on 16” diameter CIDH piles. Groundwater at approximately elevation 
598 feet and caving were encountered in the original construction; temporary casing was required 
in some holes to maintain stability. Specified pile tips at the bents are near the highest observed 
groundwater elevation. Groundwater may be encountered, requiring use of the wet method to 
construct the foundations. 

Coarse gravels and cobbles in the alluvial deposits may require special tooling and techniques to 
construct the pile excavations to the specified tip elevations. 

Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 
bidders and contractors a list of pertinent information available for their inspection prior to bid 
opening.  Items listed to be included in the Information Handout will be provided in Acrobat 
(.pdf) format to the Addressee of this report via electronic mail.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 

A.  Foundation Report dated January 5, 2016. 
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 6-30-2017 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750. 
 

 

 

 
 
MICHAEL J. JURASIUS, P.G., C.E.G.  
Engineering Geologist  
Geotechnical Design – North  
Branch D 

 
 
 
 
   Signed: 1-5-2016 
 
  
 
 
 

  
RYAN TURNER, P.E., G.E.   
Transportation Engineer Civil  
Geotechnical Design – North   
Branch D       
 
c: Job File / Branch D Records 

Structure Construction RE Pending File 
 Craig Whitten / DES Office Engineer  
 Andrew Tan / PCE 
 Eric Karlson/ DME 
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South San Miguel ARS Curve
SDC Controlling Procedure : Probabalistic

Period (s) SDC
0.010 0.477
0.050 0.754
0.100 0.918
0.150 1.015
0.200 1.090
0.250 1.043
0.300 1.005
0.400 0.881
0.500 0.795
0.600 0.734
0.700 0.690
0.850 0.627
1.000 0.575
1.200 0.484
1.500 0.392
2.000 0.299
3.000 0.194
4.000 0.139
5.000 0.113

Notes
ARS curve was modified for Near Fault Directivity Effect
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MATERIALS INFORMATION 
10. Revised Foundation Report South San Miquel UC Right; dated January 5, 2016. 

  



State of California Business, Transportation and Housing Agency 
DEPARTMENT OF TRANSPORTATION 
 

“Provide a safe, sustainable, integrated, and efficient transportation system 
to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought, 
 Help Save Water! 
 
 

To: JOEY AQUINO, Senior Project Engineer Date: January 5, 2016 
Bridge Design Branch 3 
Office of Bridge Design West     File: 05-SLO-101-63.2/R69.3 
DIVISION OF ENGINEERING SERVICES  05-Mon-101-R0.0/1.9 
STRUCTURE DESIGN – MS 9 4/6F   South San Miguel UC Right 
  Bridge No. 49-0162R 
  Project ID 0500020020  

From: DEPARTMENT OF TRANSPORTATION   EA: 05-0G0401 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Revised Foundation Report South San Miguel Undercrossing Right 
 
Scope of Work 
 
A Revised Foundation Report (FR) is provided for the South San Miguel Undercrossing Right 
Bridge. Widening of the existing northbound bridge structure is part of the North Paso Robles 
Rehab project, located on State Route 101 in the vicinity of San Miguel, in the Counties of San 
Luis Obispo and Monterey. Rehabilitation of the distressed portland cement concrete (PCC) 
pavement is proposed, along with widening shoulders to standard widths, widening and 
construction of new bridges and retaining walls, improvement of highway access, and 
construction of drainage facilities. Review of published geologic data and previous geotechnical 
reports, field reconnaissance, and geotechnical analysis were performed as part of the 
geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Foundation Report (September 25, 2015). 
 
Introduction 

The existing interchange at South San Miguel consists of a three span cast-in-place concrete T-
beam bridge carrying northbound 101 over the southbound on-ramp, which merges with 
southbound 101 from the median side. Widening of the existing right bridge, construction of a 
new southbound structure, and realignment of the southbound on-ramp to the outside are 
proposed. Refer to the attached preliminary General Plan and as-builts for additional details. 
 
Pertinent Reports and Investigations 
 
The following publications were used to assist in the assessment of site conditions: 

1. District Preliminary Geotechnical Report. Jurasius, Mike. EA 05-0G0400. November 28, 
2011. 
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2. Pile Report 10th St UC, South San Miguel UC, North San Miguel UC. Samuelson, R.S. 
May 16, 1957. 

 
Field Investigation and Laboratory Testing Program 

Mud rotary borings were advanced near each support location to determine the subsurface 
conditions to be used for foundation design. Refer to the project log of test borings for details of 
the borings at the proposed bridge site. PS suspension logging was performed for the project to 
calculate an average shear wave velocity for use in generating the design ARS curve presented in 
the seismic section of this report. Refer to Table 1 for a summary of subsurface investigation 
information. 

Table 1. Subsurface Exploration Summary 

Boring 
Completion 

Date Equipment Hammer Type 
Hammer 

Efficiency (%) 

Approximate 
Ground 

Elevation (ft) Depth (ft) 
RC-14-006 10/2/2014 CME75 Auto 83 635.10 101.5 
RC-14-015 10/29/2014 CS2000 Auto 84 659.42 97.5 
RC-14-016 10/29/2014 CS2000 Auto 68 655.22 101.0 

 
Site Geology and Conditions 

Climate 

The regional climate for northern-inland San Luis Obispo County is generally more extreme in 
temperature between summer and winter. The average maximum temperature in July is 94 
degrees Fahrenheit and the average minimum is 33 degrees Fahrenheit in December. Based on 
data recorded at a precipitation station in the vicinity of San Miguel since 1950, the average 
annual precipitation is about 12 inches. 

Topography and Drainage 
 
The project parallels the Salinas River and is underlain by alluvial terraces that have undergone 
various degrees of erosion. The older, elevated terraces generally form the hills to the east and 
west of the Salinas River corridor, and are rounded by erosion and  incised by smaller tributary 
drainages such as San Marcos Creek at the southern end of the project. Younger terraces near 
highway elevations are relatively flat to gently sloped, with steeper slopes where the Salinas 
River or tributary drainages more recently flowed. The Salinas River is the primary regional 
drainage. It flows northward to Monterey Bay, and is locally parallel and adjacent to the proposed 
project area. Numerous smaller tributary drainages cross Highway 101 from the west, beneath 
bridges and in culverts. 
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Regional Geology 
 
The project area lies within the Coast Ranges Geomorphic Province, characterized by northwest 
trending mountain ranges, controlled by movement along a system of similarly trending faults. 
Exposed highlands of the northern San Luis Obispo County region expose mostly Late 
Cretaceous to Tertiary age marine shale and sandstone, which are overlain by younger 
(Pleistocene to recent) alluvial deposits transported by the Salinas River and tributary drainages.   
 
The proposed rehabilitation project follows the current path of the Salinas River, and is underlain 
by 3 to 15-feet of recent and older channel deposits of clay, silt, sand and gravel. Paso Robles 
Formation (QTp), covers most of the slopes on either side of the Salinas River as well as 
underlying portions of the 101 alignment. The sand and gravel portion of the Paso Robles 
Formation is variably cemented, and appears to retain global stability at slopes up to 
approximately 1:1, as seen in cut-slopes north of the 10th Street off-ramp, bounding the 
southbound 101 shoulder. Most of the deposits underlying the highway within the project area 
consist of sandy well-graded gravel and various grades of sand with lenses of silt and clay.   

Groundwater 

An open standpipe observation well was installed in boring RC-14-008 near the proposed left 
bridge structure to observe fluctuations in groundwater levels at the site and determine if 
groundwater will influence construction and foundation design.  Results of the groundwater-
monitoring program are summarized in Table 2. 

 
Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-14-008 11/19/2014 39.5 601.2 

RC-14-008 1/20/2015 40.5 600.2 

RC-14-008 2/24/2015 40.7 600.0 

 
Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 
conditions exist for the representative soil and/or water samples taken at the site: minimum 
resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be potentially 
corrosive based on this criteria are sent to the Headquarters Material Laboratory for additional 
corrosion testing based on chloride and sulphate content. 

Soil samples were obtained during the subsurface investigation and tested for corrosion potential 
at the District and Headquarters Materials Laboratories. The results of the corrosion testing are 
presented as an attachment to the project Geotechnical Design Report. Based on the results of the 
testing, soils are not considered corrosive to foundation elements. 
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Seismic Recommendations 
 
Based on the Caltrans Seismic Design Procedure, the following active and potentially active 
faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 
to develop ARS curves for deterministic and probabilistic seismic prediction models. An 
estimated shear wave velocity of 1327 ft/sec was obtained for the project site using down-hole P-
S suspension logging methods. Probabilistic methods control the response spectra at all periods, 
the design envelope ARS is presented in figure 1. A basin factor of 1.0 was assumed for this 
location and the Caltrans ARS Online Tool applied a near fault factor to the data. Tabular data 
are included as an attachment. 

Table 3. Active and Potentially Active Faults 

Fault Name Fault Type 
Moment magnitude of 

maximum credible 
earthquake 

Distance from 
fault to project 

site (miles) 

Peak ground 
acceleration T=0 sec 

(gravity) 
Rinconada Strike-Slip 7.4 5.7 0.32 

San Andreas (Parkfield)  Strike-Slip 7.9 18.0 0.17 

San Andreas (Creeping Section) Strike-Slip 7.9 18.3 0.17 

USGS 5% in 50 yr. Hazard N/A N/A N/A 0.43 

 

Figure 1. Design ARS Curve 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 
pore water pressure during a seismic event. Soils with a potential for liquefaction are loose 
cohesionless soils below the groundwater table. Based on soil types and site conditions 
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encountered at the project site, potential for liquefaction is low due to the dense nature of the 
soils, presence of fine-grained soils, and depth to groundwater.  
 
As-Built Foundation Data 
 
The as-built log of test borings from 1956 for the existing right bridge (Bridge No. 49-0162R) 
indicate that the site is underlain by slightly compact to dense sand, silty sand, clayey sand, and 
gravel over lithified deposits of the Paso Robles Formation.  
 
Foundation Recommendations 
 
Structure Design proposes to widen the bridge by constructing a cantilever bridge deck with 
barrier to the inside, and adding a reinforced concrete T-beam section supported on two new 
columns and widened abutments to the outside. The existing abutments are supported on 45 ton 
16” diameter CIDH piles, and the bents are supported on spread footings.  
 
Standard Plan 16” Diameter Cast in Drilled Hole (CIDH) Concrete Piles and Spread Footings 
 
16” diameter CIDH concrete piles are the recommended foundation type at abutments and spread 
footings are recommended at the bents. Caving in the loose alluvial soils at the surface may 
occur, requiring the use of temporary casings to maintain hole stability for the CIDH foundations. 
The existing bridge abutments were successfully constructed on 16” diameter CIDH piles. 
Groundwater at approximately elevation 598 feet and caving were encountered in the original 
construction; casing was required in some holes to maintain stability. Groundwater is not 
expected to be encountered in excavations to the specified pile tip elevations for the widening, 
allowing the use of 16” diameter piles.  
 
Load Factor Design (LFD or Strength Design) methodology was utilized for the bent widening 
design, and Allowable Stress Design (ASD or Service Load Design) methodology was utilized 
for the abutment widening. A resistance (performance) factor of 0.5 for LFD of spread footing 
bearing capacity is recommended in Caltrans Bridge Design Specifications Section 4.10.6 (LFD-
November 2003), and a factor of safety of 2.0 is recommended for ASD of drilled shafts in 
Section 4.6.5.4. Factored loads (LFD) and Service Loads (ASD) were provided by Structure 
Design. The required nominal axial resistances reported in the abutment foundation design 
recommendation table are equal to the service load multiplied by a safety factor of 2.0 for ASD. 
Pile cutoff elevations are provided for each of the two proposed piles at the abutments. Widening 
of the abutments includes drilling and bonding dowels into the existing abutment, which will not 
allow the widened portion to settle differentially from the existing structure. Service loads will be 
distributed to the entire abutment support, therefore calculating the settlement of the new 
abutment separately from the rest of the existing structure does not represent the field conditions. 
An estimate of settlement based on the ratio of the service load to the failure load indicates that 
the magnitude of the settlement per individual pile is on the order of 0.1 inches, which is 
negligible. Foundation recommendations are provided in the following tables: 
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Abutment Foundation Design Recommendations 

Support 
Location 

Pile Type 
Cut-off 

Elevation (ft) 

LFD Factored Loads 
(kips) per pile 

ASD Service Load 
(kips) per pile 
(Compression) 

Required 
Nominal Resistance (kips) Design Tip  

Elevation (ft) 
Specified Tip 
Elevation (ft) 

Compression Tension Compression Tension 

Abut. 1 16” CIDH  649.7/649.9 N/A N/A 82 164 0 622.7 622.7 

Abut. 4 16” CIDH 652.2/652.4 N/A N/A 82 164 0 626.2 626.2 

 

Pile Data Table 

Support Location Pile Type 

Nominal Axial  
Resistance (kips) Specified Tip 

Elevation (ft) 

Estimated 
Settlement 

(inches)  Compression Tension 

Abut. 1  16” CIDH 170 N/A 622.7 N/A 

Abut. 4 16” CIDH 170 N/A 626.2 N/A 

1) The specified tip elevation shall not be raised. 

Bent Foundation Design Recommendations 

Support 
Location 

Dimensions 
(Width x 
Length) 

LFD Factored 
load per 

support (kips)  

Gross uniform 
bearing stress 

(ksf) 

Service 
Load per 
Support 
(kips) 

 

Net uniform 
bearing stress 

(ksf) 

Bearing Resistance 
(ksf) Specified 

B.O.F. 
Elevation (ft) 

Estimated 
Settlement at 
Service Load 

Gross 
Nominal 

Gross  
Factored  

Bent 2  12’-0” x 12’-0” 680.2 4.7 426.9 3.0 20.0 10.0 628.64 1” 

Bent 3 12’-0” x 12’-0” 632.2 4.4 402.5 2.8 20.0 10.0 628.64 1” 

 
Construction Considerations 

Loose soils in the approach embankment fills and cohesionless deposits of sand and gravel at 
depth may cave during pile excavation. Temporary casing was required to excavate to the 
specified tip elevations of the existing 16” CIDH concrete piles, and will likely be required to 
maintain hole stability for the new foundation excavations.  

Coarse gravels and cobbles in the alluvial deposits may require special tooling and techniques to 
construct the pile excavations to the specified tip elevations. 
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Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 
bidders and contractors a list of pertinent information available for their inspection prior to bid 
opening.  Items listed to be included in the Information Handout will be provided in Acrobat 
(.pdf) format to the Addressee of this report via electronic mail.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 

A.  Foundation Report dated January 5, 2016. 
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 6-30-2017 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750. 
 

 

 
 
MICHAEL J. JURASIUS, P.G., C.E.G.  
Engineering Geologist  
Geotechnical Design – North  
Branch D 

 
 
 
 
 
 
   Signed: 1-5-2016 
 
 
 
 

  
RYAN TURNER, P.E., G.E.   
Transportation Engineer Civil  
Geotechnical Design – North  
Branch D       
 
c: Job File / Branch D Records 

Structure Construction RE Pending File 
 Craig Whitten / DES Office Engineer  
 Andrew Tan / PCE 
 Eric Karlson/ DME 
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South San Miguel ARS Curve
SDC Controlling Procedure : Probabalistic

Period (s) SDC
0.010 0.477
0.050 0.754
0.100 0.918
0.150 1.015
0.200 1.090
0.250 1.043
0.300 1.005
0.400 0.881
0.500 0.795
0.600 0.734
0.700 0.690
0.850 0.627
1.000 0.575
1.200 0.484
1.500 0.392
2.000 0.299
3.000 0.194
4.000 0.139
5.000 0.113

Notes
ARS curve was modified for Near Fault Directivity Effect
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MATERIALS INFORMATION 
11. Revised Foundation Report Retaining Wall at PM 65.08; dated January 21, 2016. 

  



State of California Business, Transportation and Housing Agency 
DEPARTMENT OF TRANSPORTATION 

“Provide a safe, sustainable, integrated, and efficient transportation system 
to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought,
Help Save Water!

To: JOEY AQUINO, Senior Project Engineer Date: January 21, 2016 
Bridge Design Branch 3 
Office of Bridge Design West  File: 05-SLO-101-63.2/R69.3 
DIVISION OF ENGINEERING SERVICES 05-Mon-101-R0.0/1.9 
STRUCTURE DESIGN – MS 9 4/6F  Retaining Wall at PM 65.08 

Bridge No. 49-E0023 
Project ID 0500020020 

From: DEPARTMENT OF TRANSPORTATION EA: 05-0G0401 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  

Subject: Revised Foundation Report Retaining Wall at PM 65.08 

Scope of Work 

A Revised Foundation Report (FR) is provided for the proposed retaining wall near post mile 
65.08, adjacent to the realigned southbound on-ramp at the South San Miguel Interchange. The 
proposed retaining wall is part of the North Paso Robles Rehab project, located on State Route 
101 in the vicinity of San Miguel, in the counties of San Luis Obispo and Monterey. 
Rehabilitation of the distressed portland cement concrete (PCC) pavement is proposed, along 
with widening shoulders to standard widths, widening and construction of new bridges and 
retaining walls, improvement of highway access, and construction of drainage facilities. Review 
of published geologic data and previous geotechnical reports, field reconnaissance, and 
geotechnical analysis were performed as part of the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide 
foundation recommendations. This report supercedes the Foundation Report (September 
25, 2015). 

Introduction 

The existing interchange at South San Miguel consists of a three span cast-in-place concrete T-
beam bridge carrying northbound 101 over the southbound on-ramp, which merges with 
southbound 101 from the median side. Widening of the existing right bridge, construction of a 
new southbound structure, and realignment of the southbound on-ramp to the outside are 
proposed. In order to accommodate the realigned southbound on-ramp, construction of a 
retaining wall between the on-ramp and Cemetery Road is required. Cemetery Road is a local 
north-south frontage road located to the west of State Route 101, and is separated from the 
highway corridor by a 2:1 slope approximately 20 feet high. Refer to the attached preliminary 
General Plan and cross sections for additional details. 
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Pertinent Reports and Investigations 
 
The following publications were used to assist in the assessment of site conditions: 

1. District Preliminary Geotechnical Report. Jurasius, Mike. EA 05-0G0400. November 28, 
2011. 

2. Pile Report 10th St UC, South San Miguel UC, North San Miguel UC. Samuelson, R.S. 
May 16, 1957. 

 
Field Investigation  

Hollow stem auger borings were advanced behind the wall layout line to determine the 
subsurface conditions to be used for soil nail and wall facing designs. Refer to the project log of 
test borings for details of the borings. Refer to Table 1 for a summary of subsurface investigation 
information. 

Table 1. Subsurface Exploration Summary 

Boring 
Completion 

Date Equipment Hammer Type 
Hammer 

Efficiency (%) 

Approximate 
Ground 

Elevation (ft) Depth (ft) 
A-14-020 11/18/2014 CS2000 Auto 85 659.01 36.5 
A-14-021 11/18/2014 CS2000 Auto 85 661.03 41.5 
A-14-022 11/18/2014 CS2000 Auto 85 653.32 41.5 
A-14-023 11/19/2014 CS2000 Auto 85 658.43 51.5 
A-14-024 11/19/2014 CS2000 Auto 85 662.52 41.5 

 
Site Geology and Conditions 

Climate 

The regional climate for northern-inland San Luis Obispo County is generally hot in the summer 
months and cool in the winter months. The average maximum temperature in July is 94 degrees 
Fahrenheit and the average minimum is 33 degrees Fahrenheit in December. Based on data 
recorded at a precipitation station in the vicinity of San Miguel since 1950, the average annual 
precipitation is about 12 inches. 

Topography and Drainage 
 
The project parallels the Salinas River and is underlain by alluvial terraces that have undergone 
various degrees of erosion. The older, elevated terraces generally form the hills to the east and 
west of the Salinas River corridor, and are rounded by erosion and  incised by smaller tributary 
drainages such as San Marcos Creek at the southern end of the project. Younger terraces near 
highway elevations are relatively flat to gently sloped, with steeper slopes where the Salinas 
River or tributary drainages more recently flowed. The Salinas River is the primary regional 
drainage. It flows northward to Monterey Bay, and is locally parallel and adjacent to the proposed 
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project area. Numerous smaller tributary drainages cross Highway 101 from the west, beneath 
bridges and in culverts. 

Regional Geology 
 
The project area lies within the Coast Ranges Geomorphic Province, characterized by northwest 
trending mountain ranges, controlled by movement along a system of similarly trending faults. 
Exposed highlands of the northern San Luis Obispo County region expose mostly Late 
Cretaceous to Tertiary age marine shale and sandstone, which are overlain by younger 
(Pleistocene to recent) alluvial deposits transported by the Salinas River and tributary drainages.   
 
The proposed rehabilitation project follows the current path of the Salinas River, and is underlain 
by recent and older alluvial deposits of clay, silt, sand and gravel. Paso Robles Formation (QTp), 
covers most of the slopes on either side of the Salinas River as well as underlying portions of the 
101 alignment. The sand and gravel portion of the Paso Robles Formation is variably cemented, 
and appears to retain global stability at slopes up to approximately 1:1, as seen in cut-slopes 
north of the 10th Street off-ramp, bounding the southbound 101 shoulder.  

Site Subsurface Conditions 
 
Auger borings performed behind the wall layout line on Cemetery Road encountered primarily 
cemented deposits of sand, silt, clay, and gravel in varying proportions. Relative density of 
granular soils varied from medium dense to very dense. Interspersed layers and lenses of hard 
lean clay and sandy lean clay were also encountered in the borings. Refer to the project log of test 
borings for complete soil descriptions and sequences encountered at the site. 

Groundwater 
 
Groundwater was not encountered within the depth of investigation of the auger borings 
performed behind the wall. Groundwater is not expected to be encountered or influence 
construction of the soil nail wall.  
 
Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 
conditions exist for the representative soil and/or water samples taken at the site: minimum 
resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be potentially 
corrosive based on this criteria are sent to the Headquarters Material Laboratory for additional 
corrosion testing based on chloride and sulphate content. 

Soil samples were obtained during the subsurface investigation and tested for corrosion potential 
at the District and Headquarters Materials Laboratories. The results of the corrosion testing are 
presented as an attachment to the project Geotechnical Design Report. Based on the results of the 
testing, soils are not considered corrosive to foundation elements. 
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Seismic Recommendations 
 
Based on the Caltrans Seismic Design Procedure, the following active and potentially active 
faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 
to develop ARS curves for deterministic and probabilistic seismic prediction models. An 
estimated shear wave velocity of 1327 ft/sec was obtained for the project site using down-hole P-
S suspension logging methods.  

Table 2. Active and Potentially Active Faults 

Fault Name Fault Type 
Moment magnitude of 

maximum credible 
earthquake 

Distance from 
fault to project 

site (miles) 

Peak ground 
acceleration T=0 sec 

(gravity) 
Rinconada Strike-Slip 7.4 5.6 0.34 

San Andreas (Parkfield)  Strike-Slip 7.9 18.1 0.18 

San Andreas (Creeping Section) Strike-Slip 7.9 18.3 0.18 

USGS 5% in 50 yr. Hazard N/A N/A N/A 0.48 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 
pore water pressure during a seismic event. Soils with a potential for liquefaction are loose 
cohesionless soils below the groundwater table. Based on soil types and site conditions 
encountered at the project site, potential for liquefaction is low due to the dense nature of the 
soils, presence of fine-grained soils, and depth to groundwater.  
 
Geotechnical Analysis and Design  
 
Design of the soil nail wall was completed using the Caltrans design software Snail Version 1.3 
(Dec, 2014). Snail performs stability analysis of a soil nail wall using force limit equilibrium, and 
structural facing analysis using the procedures recommended in Geotechnical Engineering 
Circular (GEC) 7: Soil Nail Walls. The program was used to calculate a minimum factor of 
safety for a critical failure surface and to determine the service load at the nail head resulting 
from the critical failure surface, which is used to design the wall facing. Structural design of the 
facing is performed by choosing a trail wall facing design and corresponding factored facing 
resistance built into the program, and then comparing the factored facing resistance to the service 
load at the nail head (T0) calculated by Snail using the equation by Clouterre (1991) from GEC 7. 
A minimum static factor of safety of 1.5 and a minimum factor of safety of 1.1 for psuedostatic 
seismic analysis were used per GEC 7. The factors of safety/resistance factors for nail tensile 
yield strength, nail pullout, and facing resistance recommended in GEC 7 were used in the Snail 
analysis. The factor of safety computed by Snail is calculated as the resisting force divided by the 
driving force, with the driving force being reduced by the controlling factored resistance of the 
soil nail tensile yield strength, soil nail pullout resistance, or structural facing resistance. 
Psuedostatic seismic analysis was performed by applying a horizontal acceleration at the center 
of mass of the mobilized soil block equal to 1/2 of the normalized horizontal acceleration, or kh = 
0.23g, as recommended in GEC 7. Potential for a deep-seated failure below the bottom of the 
wall was checked using a tri-linear surface below the wall exiting in front of the wall. An 
additional slope stability analysis of the critical wall height was performed using SLOPE-W to 
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verify global stability. A minimum global factor of safety of 1.33, or resistance factor of 0.75, 
was used to verify overall stability as recommended in AASHTO Bridge Design Specifications 
Section 11.6.2.3. Refer to attachments 4 and 5 for analyses results from Snail and SLOPE-W.        
 
Soil Nail Wall Design Recommendations 
 
The following parameters used in the geotechnical and structural wall analysis are provided for 
use in developing the soil nail wall plans and specifications. A summary of the design 
recommendations in table format is provided as an attachment to this report. 

• Soil nail horizontal and vertical spacing (maximum) = 5 feet 
• Soil unit weight = 120 pounds per cubic foot 
• Soil friction angle = 33 degrees 
• Soil cohesion = 200 pounds per square foot 
• Design nail pullout resistance = 2000 pounds per foot/length 
• #6 ASTM A615 Grade 60 steel soil nails 
• Soil nail declination from horizontal = 15 degrees 
• 16” wide geocomposite drain strips centered horizontally between columns of nails with 

PVC weep holes through the facing and barrier 
• First row of nails approximately 2 feet below original ground at the wall layout line 
• Bottom row of nails at pavement grade 
• Intermediate nails spaced equally between top and bottom rows with 5-foot maximum 

vertical spacing 
• Extend facing 2 feet below bottom row of nails 

 
Facing Design 
 
Facing design is the responsibility of Structure Design with aesthetic input from the District 
Landscape Architecture Branch. The structural facing design used in Snail with a factored facing 
resistance exceeding the service load at the nail head has the following features and is 
recommended for use in the design: 

• Temporary shotcrete facing thickness = 4 inches 
• Welded wire shotcrete reinforcing 6x6-w4.0 x w4.0 
• #4 horizontal and vertical whaler bars 
• Permanent facing thickness = 8 inches 
• 8”x8”x¾” bearing plate w/ ¾” diameter headed stud w/ 1¼” diameter head, 5¼” stud 

length, 0.31” thick head 
• Permanent facing reinforcing #4 at 12” horizontal and vertical 
• Calculated factored facing resistance = 28.0 kips 
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Soil Nail Lengths and Wall Zones 
 
Recommended soil nail lengths and wall zones for verification nail and stability testing are 
provided in Table 3. Per the 2010 Standard Specification Section 46-3.01D(2)(b)(ii), install 2 
verification test soil nails for each wall zone. Proof test nail locations are shown on the wall 
elevation view in the project plans.  

Table 3. Recommended Soil Nail Lengths and Wall Zones 

Wall Station Limits Wall Zone 
Maximum 

Design Height 
(feet) 

Number of 
Rows 

Recommended Soil Nail 
Length (feet) 

6+15.0 to 6+22.5 1 5 1 6 
6+27.5 to 7+55.0 1 9 2 6 

7+55.0 to 10+52.5 2 14 3 11 

10+57.5 to 11+55.0 2 15 4 11 

11+55.0 to 12+92.5 3 14 3 11 

12+97.5 to 13+27.5 3 9 2 6 

13+32.5 to 13+50.0 3 5 1 6 

 
Construction Considerations 

Lenses of gravels were encountered in the auger borings and will likely be encountered in the 
drilled holes for the soil nails. Drilling equipment should be capable of drilling through gravel 
zones. Exploratory borings for the soil nail wall design were performed with 6 inch hollow stem 
augers; similar drilling methods and equipment are suitable for the soil nail wall construction. 

It is anticipated that construction of the wall will be performed with equipment working from a 
bench in front of the wall. Limit disturbance of the vegetated slope above the wall to prevent 
erosion and sloughing of material into the gutter behind the wall after construction. Refer to the 
District Landscape Architecture Branch for erosion control and planting requirements for areas 
where slope disturbance is planned. 

Minor cutting and filling will be required to construct the proposed gutter behind the wall 
parapet.     

Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 
bidders and contractors a list of pertinent information available for their inspection prior to bid 
opening.  Items listed to be included in the Information Handout will be provided in Acrobat 
(.pdf) format to the Addressee of this report via electronic mail.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 
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Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 

A.  Revised Foundation Report dated January 21, 2016. 
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 6-30-2017 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750.

MICHAEL J. JURASIUS, P.G., C.E.G. 
Engineering Geologist 
Geotechnical Design – North 
Branch D 

Signed: January 21, 2016 
 

RYAN TURNER, P.E., G.E. 
Transportation Engineer Civil 
Geotechnical Design – North 
Branch D 

c: Job File / Branch D Records 
Structure Construction RE Pending File 
Craig Whitten / DES Office Engineer  
Andrew Tan / PCE 
Eric Karlson/ DME 
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South San Miguel Soil Nail Wall
Global Stability Analysis
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Soil Nail Wall Design Recommendations 
 

Wall Configuration Nail Configuration5,6,7,8 Nail Properties 
Minimum 
Factored 
Facing 

Resistance 
(kips) 

Wall Segment Max. 
Height 

(ft) 
Batter 
(H:V) 

Wall 
Position1 MNR2  

Min. Nail 
Length (ft) 

Max. 
Horiz. 

Spacing 
(ft) 

Max. 
Vert. 

Spacing 
(ft) 

Nail 
Inclination 

from 
Horiz. 

(°) 
Dtop3 

(ft) 
Dbot4 

(ft) 

Nail 
Yield 

Strength 
(ksi) 

Bar 
Diam. 

(in) 
Qd

9 
(kips/ft) 

Beg 
Sta. 

End 
Sta. 

6+15.0 6+22.5 5 12:1 BS 1 6 5 5 15 2 2 60 ¾” 2.0 28 

6+27.5 7+55.0 9 12:1 BS 2 6 5 5 15 2 2 60 ¾” 2.0 28 

7+55.0 10+52.5 14 12:1 BS 3 11 5 5 15 2 2 60 ¾” 2.0 28 

10+57.5 11+55.0 15 12:1 BS 4 11 5 5 15 2 2 60 ¾” 2.0 28 

11+55.0 12+92.5 14 12:1 BS 3 11 5 5 15 2 2 60 ¾” 2.0 28 

12+97.5 13+27.5 9 12:1 BS 2 6 5 5 15 2 2 60 ¾” 2.0 28 

13+32.5 13+50.0 5 12:1 BS 1 6 5 5 15 2 2 60 ¾” 2.0 28 

Wall Configuration Notes: 
1. Wall Position refers to: 

• Bottom of slope (BS) 
• Mid-slope (MS) 
• Top of slope (TS) 
• Grade separation (GS) 

Nail Configuration Notes: 
2. MNR = Minimum number of nail rows. 
3. Dtop = Approximate distance from O.G. to the top row of nails. 
4. Dbot = Distance from the bottom of the wall to the bottom row of nails. 
5. Minimum horizontal nail spacing = 5 feet 
6. Minimum vertical nail spacing = 5 feet 
7. Minimum distance from facing edge to nail = 2 feet 
8. Maximum distance from facing edge to nail = 2.5 feet 

Nail Property Notes: 
9. Qd = Design pullout resistance. 
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MATERIALS INFORMATION 
12. Revised Foundation Report 10th Street UC; dated January 5, 2016 

  



State of California Business, Transportation and Housing Agency 
DEPARTMENT OF TRANSPORTATION 

“Provide a safe, sustainable, integrated, and efficient transportation system 
to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought, 
 Help Save Water! 
 
 

To: JOEY AQUINO, Senior Project Engineer Date: January 5, 2016 
Bridge Design Branch 3 
Office of Bridge Design West     File: 05-SLO-101-63.2/R69.3 
DIVISION OF ENGINEERING SERVICES  05-Mon-101-R0.0/1.9 
STRUCTURE DESIGN – MS 9 4/6F   10th Street UC R/L 
  Bridge No. 49-0163R/L 
  Project ID 0500020020  

From: DEPARTMENT OF TRANSPORTATION   EA: 05-0G0401 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  
 

Subject: Revised Foundation Report 10th Street Undercrossing 
 
Scope of Work 
 
A Revised Foundation Report (FR) is provided for the 10th Street Undercrossing right and left 
bridges. Widening of the existing northbound and southbound bridge structures is part of the 
North Paso Robles Rehab project, located on State Route 101 in the vicinity of San Miguel, in 
the counties of San Luis Obispo and Monterey. Rehabilitation of the distressed portland cement 
concrete (PCC) pavement is proposed, along with widening shoulders to standard widths, 
widening and construction of new bridges and retaining walls, improvement of highway access, 
and construction of drainage facilities. Review of published geologic data and previous 
geotechnical reports, field reconnaissance, and geotechnical analysis were performed as part of 
the geotechnical investigation. 

The purpose of this report is to document geotechnical conditions and provide foundation 
recommendations. This report supercedes the Foundation Report (September 25, 2015). 
 
Introduction 

The existing interchange at 10th Street and 101 consists of two three-span cast-in-place concrete 
T-beam bridges carrying 101 over 10th Street. Widening of the both bridges by construction of 
cantilevered deck sections to the outside and additional T-girder sections supported on new 
columns and widened abutments in the existing median. Refer to the attached General Plan and 
as-builts for additional details. 
 
Pertinent Reports and Investigations 
 
The following publications were used to assist in the assessment of site conditions: 

1. District Preliminary Geotechnical Report. Jurasius, Mike. EA 05-0G0400. November 28, 
2011. 
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2. Pile Report 10th St UC, South San Miguel UC, North San Miguel UC. Samuelson, R.S. 
May 16, 1957. 

 
Field Investigation and Laboratory Testing Program 

Mud rotary borings were advanced near support locations to determine the subsurface conditions 
to be used for foundation design. Refer to the project log of test borings for details of the borings 
at the bridge site. P-S suspension logging was performed for the project to calculate an average 
shear wave velocity for use in generating the design ARS curve presented in the seismic section 
of this report. Refer to Table 1 for a summary of subsurface investigation information. 

Table 1. Subsurface Exploration Summary 

Boring 
Completion 

Date Equipment Hammer Type 
Hammer 

Efficiency (%) 

Approximate 
Ground 

Elevation (ft) Depth (ft) 
RC-14-013 10/23/2014 CS2000 Auto 93 684.7 101.5 
RC-14-014 10/23/2014 CS2000 Auto 93 685.0 101.8 
RC-14-018 11/4/2014 CS2000 Auto 93 666.0 81.5 
RC-14-019 11/5/2014 CS2000 Auto 93 665.6 81.5 

 
Site Geology and Conditions 

Climate 

The regional climate for northern-inland San Luis Obispo County is generally hot in the summer 
months and cool in the winter months. The average maximum temperature in July is 94 degrees 
Fahrenheit and the average minimum is 33 degrees Fahrenheit in December. Based on data 
recorded at a precipitation station in the vicinity of San Miguel since 1950, the average annual 
precipitation is about 12 inches. 

Topography and Drainage 
 
The project parallels the Salinas River and is underlain by alluvial terraces that have undergone 
various degrees of erosion. The older, elevated terraces generally form the hills to the east and 
west of the Salinas River corridor, and are rounded by erosion and  incised by smaller tributary 
drainages such as San Marcos Creek at the southern end of the project. Younger terraces near 
highway elevations are relatively flat to gently sloped, with steeper slopes where the Salinas 
River or tributary drainages more recently flowed. The Salinas River is the primary regional 
drainage. It flows northward to Monterey Bay, and is locally parallel and adjacent to the proposed 
project area. Numerous smaller tributary drainages cross Highway 101 from the west, beneath 
bridges and in culverts. 
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Regional Geology 
 
The project area lies within the Coast Ranges Geomorphic Province, characterized by northwest 
trending mountain ranges, controlled by movement along a system of similarly trending faults. 
Exposed highlands of the northern San Luis Obispo County region expose mostly Late 
Cretaceous to Tertiary age marine shale and sandstone, which are overlain by younger 
(Pleistocene to recent) alluvial deposits transported by the Salinas River and tributary drainages.   
 
The proposed rehabilitation project follows the current path of the Salinas River, and is underlain 
by recent and older alluvial deposits of clay, silt, sand and gravel. Paso Robles Formation (QTp), 
covers most of the slopes on either side of the Salinas River as well as underlying portions of the 
101 alignment. The sand and gravel portion of the Paso Robles Formation is variably cemented, 
and appears to retain global stability at slopes up to approximately 1:1, as seen in cut-slopes 
north of the 10th Street off-ramp, bounding the southbound 101 shoulder.  

Groundwater 

An open standpipe observation well was installed in boring RC-14-013 to observe fluctuations in 
groundwater levels and determine if groundwater will influence construction and foundation 
design.  Results of the groundwater-monitoring program are summarized in Table 2. 

 
Table 2. Groundwater Elevations 

Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) 

RC-14-013 11/19/2014 65.8 618.1 

RC-14-013 1/20/2015 66.0 617.9 

RC-14-013 2/24/2015 66.6 617.3 

 
Corrosion Evaluation  

The department considers a site to be corrosive to the foundation elements if the following 
conditions exist for the representative soil and/or water samples taken at the site: minimum 
resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be potentially 
corrosive based on this criteria are sent to the Headquarters Material Laboratory for additional 
corrosion testing based on chloride and sulphate content. 

Soil samples were obtained during the subsurface investigation and tested for corrosion potential 
at the District and Headquarters Materials Laboratories. The results of the corrosion testing are 
presented as an attachment to the project Geotechnical Design Report. Based on the results of the 
testing, soils are not considered corrosive to foundation elements. 
 
Seismic Recommendations 
 
Based on the Caltrans Seismic Design Procedure, the following active and potentially active 
faults are located within the vicinity of the project site. The Caltrans ARS Online Tool was used 
to develop ARS curves for deterministic and probabilistic seismic prediction models. An 
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estimated shear wave velocity of 1327 ft/sec was obtained for the project site using down-hole P-
S suspension logging methods. Probabilistic methods control the response spectra at all periods, 
the design envelope ARS is presented in figure 1. A basin factor of 1.0 was assumed for this 
location and the Caltrans ARS Online Tool applied a near fault factor to the data. Tabular data 
are included as an attachment. 

Table 3. Active and Potentially Active Faults 

Fault Name Fault Type 
Moment magnitude of 

maximum credible 
earthquake 

Distance from 
fault to project 

site (miles) 

Peak ground 
acceleration T=0 sec 

(gravity) 
Rinconada Strike-Slip 7.4 5.7 0.33 

San Andreas (Parkfield)  Strike-Slip 7.9 18.0 0.18 

San Andreas (Creeping Section) Strike-Slip 7.9 18.3 0.18 

USGS 5% in 50 yr. Hazard N/A N/A N/A 0.48 

 

Figure 1. Design ARS Curve 

Liquefaction is the partial or complete loss of soil shear strength due to the build-up of excess 
pore water pressure during a seismic event. Soils with a potential for liquefaction are loose 
cohesionless soils below the groundwater table. Based on soil types and site conditions 
encountered at the project site, potential for liquefaction is low due to the dense nature of the 
soils, presence of fine-grained soils, and depth to groundwater.  
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As-Built Foundation Data 
 
The as-built log of test borings for the existing bridges (Bridge Nos. 49-0163R/L) indicate that 
the site is underlain by slightly compact to dense interbedded layers of sand, silt, and gravel over 
lithified deposits of the Paso Robles Formation. Groundwater was encountered at approximately 
elevation 640 feet during foundation construction in 1957. The existing bridge abutments and 
bents are supported on 16” diameter CIDH piles. A load test was performed on a test pile at bent 
2 of the right bridge in 1957 to verify the design resistance. A total axial load of 80 tons was 
reached when one of the anchor piles began to pull out of the ground. Caving soils were 
encountered in the original construction, and temporary casing was required in most holes to 
maintain stability.   
 
Foundation Recommendations 
 
Structure Design proposes to widen the existing bridges by constructing cantilever bridge deck 
with barrier to the outside, and adding reinforced concrete T-beam sections supported on two 
new columns and widened abutments in the existing median. The existing abutments and bents 
are supported on 45 ton 16” diameter CIDH piles.  
 
Standard Plan 24” Diameter Cast in Drilled Hole (CIDH) Concrete Piles 
 
24” diameter CIDH concrete piles are the recommended foundation type for the widening at the 
abutments and bents. Caving in the loose alluvial soils at the surface may occur, requiring the use 
of temporary casings to maintain hole stability. The existing bridge abutments and bents were 
successfully constructed on 16” diameter CIDH piles. Current measurements in the open 
observation well installed in the median at the southern bridge approach show that groundwater 
is at approximately elevation 618 feet, but groundwater elevations observed in nearby monitoring 
wells for a gas station hazardous waste cleanup in 2005 and groundwater elevations recorded 
during the original construction and subsurface investigation indicate groundwater is near 
elevation 640 feet. Unknown issues with the well installation or perched/variable water tables 
may be causing this discrepancy. To avoid potential issues with encountering groundwater and 
requiring a change order to increase the pile diameter from 16” to 24”, the use of Standard Plan 
24” CIDH piles to facilitate construction using the wet method and installation of inspection 
tubes (if required) is recommended.  
 
Load Factor Design (LFD or Strength Design) methodology was utilized for the bent widening 
design, and Allowable Stress Design (ASD or Service Load Design) methodology was utilized 
for the abutment widening. A resistance (performance) factor of 0.75 for LFD of pile foundations 
is recommended in Caltrans Bridge Design Specifications Section 4.10.6 (LFD-November 2003), 
and a factor of safety of 2.0 is recommended for ASD of drilled shafts in Section 4.6.5.4. 
Factored loads (LFD) and service loads (ASD) were provided by Structure Design and used to 
calculate the required nominal axial compression resistances of the piles. The required nominal 
resistances reported in the following tables are equal to the factored load divided by the 
resistance factor of 0.75 for LFD design at the bents, and the service load multiplied by a safety 
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factor of 2.0 for ASD at the abutments. Estimated bent settlements were calculated at the 
provided service loads at each column support by analyzing the pile group as an equivalent 
footing at a depth equal to 2/3 of the pile length. Widening of the abutments includes drilling and 
bonding dowels into the existing abutment, which will not allow the widened portion to settle 
differentially from the existing structure. Service loads will be distributed to the entire abutment 
support, therefore calculating the settlement of the new abutment separately from the rest of the 
existing structure does not represent the field conditions. An estimate of settlement based on the 
ratio of the service load to the failure load indicates that the magnitude of the settlement per 
individual pile is on the order of 0.1 inches, which is negligible. Foundation recommendations 
are provided in the following tables: 
 

Left Bridge Foundation Design Recommendations 

Support 
Location 

Pile Type 
Cut-off 

Elevation (ft) 

LFD Factored Loads 
(kips) per pile ASD Loads (kips) 

(Compression) 

Required 
Nominal Resistance (kips) Design Tip  

Elevation (ft) 
Specified Tip 
Elevation (ft) 

Compression Tension Compression Tension 

Abut. 1 24” CIDH  678.64 N/A N/A 45 per pile 90 0 656.00 656.00 

Bent 2 24” CIDH  658.86 111 20 250 per support 148 27 639.00 639.00 

Bent 3 24” CIDH  658.86 111 20 250 per support 148 27 639.00 639.00 

Abut. 4 24” CIDH 678.63 N/A N/A 45 per pile 90 0 656.00 656.00 

 

Left Bridge Pile Data Table 

Support Location Pile Type 

Nominal Axial 
Resistance (kips) Specified Tip 

Elevation (ft) 

Estimated 
Settlement 

(inches)  Compression Tension 

Abut. 1  24” CIDH 90 N/A 656.00 N/A 

Bent 2 24” CIDH 150 30 639.00 1.0 

Bent 3 24” CIDH 150 30 639.00 1.0 

Abut. 4 24” CIDH 90 N/A 656.00 N/A 

1) The specified tip elevation shall not be raised. 
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Right Bridge Foundation Design Recommendations 

Support 
Location 

Pile Type 
Cut-off 

Elevation (ft) 

LFD Factored Loads 
(kips) per pile ASD Loads (kips) 

(Compression) 

Required 
Nominal Resistance (kips) Design Tip  

Elevation (ft) 
Specified Tip 
Elevation (ft) 

Compression Tension Compression Tension 

Abut. 1 24” CIDH  677.78 N/A N/A 45 per pile 90 0 656.00 656.00 

Bent 2 24” CIDH  658.86 111 20 250 per support 148 27 639.00 639.00 

Bent 3 24” CIDH  658.86 111 20 250 per support 148 27 639.00 639.00 

Abut. 4 24” CIDH 677.83 N/A N/A 45 per pile 90 0 656.00 656.00 

 

Right Bridge Pile Data Table 

Support Location Pile Type 

Nominal Axial  
Resistance (kips) Specified Tip 

Elevation (ft) 

Estimated 
Settlement 

(inches)  Compression Tension 

Abut. 1  24” CIDH 90 N/A 656.00 N/A 

Bent 2 24” CIDH 150 30 639.00 1.0 

Bent 3 24” CIDH 150 30 639.00 1.0 

Abut. 4 24” CIDH 90 N/A 656.00 N/A 

1) The specified tip elevation shall not be raised. 

Construction Considerations 

Loose soils in the approach embankment fills and deposits of sand and gravel at depth may cave 
during pile excavation. Temporary casing was required to excavate to the specified tip elevations 
of the existing 16” CIDH concrete piles, and may be required to maintain hole stability for the 
new excavations. Temporary slopes or shoring required to construct the widening should be 
proposed by the contractor and reviewed by the Engineer.  

Coarse gravels and cobbles in the alluvial deposits may require special tooling and techniques to 
construct the pile excavations to the specified tip elevations. 

Specified pile tips are near the highest observed groundwater elevation. Groundwater may be 
encountered, requiring use of the wet method to construct the foundations. Notify Geotechnical 
personnel if groundwater is encountered. 
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Additional Information 

Standard Specifications 2010 Section 2-1.6.B, “Supplemental Project Information”, discloses to 
bidders and contractors a list of pertinent information available for their inspection prior to bid 
opening.  Items listed to be included in the Information Handout will be provided in Acrobat 
(.pdf) format to the Addressee of this report via electronic mail.  

Data and information attached with the project plans are: 

A.  Log of Test Borings. 

Data and information included in the Information Handout provided to the Bidders and 
Contractors are: 

A.  Foundation Report dated January 5, 2016. 
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 6-30-2017 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750. 
 

 

 

 
 
MICHAEL J. JURASIUS, P.G., C.E.G.  
Engineering Geologist  
Geotechnical Design – North  
Branch D 

 
 
 
 
   Signed: 1-5-2016 
 
 
 
 
 

  
RYAN TURNER, P.E., G.E.   
Transportation Engineer Civil  
Geotechnical Design – North  
Branch D       
 
c: Job File / Branch D Records 

Structure Construction RE Pending File 
 Craig Whitten / DES Office Engineer  
 Andrew Tan / PCE 
 Eric Karlson/ DME 
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10th Street UC ARS Curve
Bridge No. 49-0163R/L SDC Controlling Procedure : Probabalistic

Period (s) SDC
0.010 0.477
0.050 0.755
0.100 0.919
0.150 1.017
0.200 1.092
0.250 1.044
0.300 1.007
0.400 0.882
0.500 0.796
0.600 0.735
0.700 0.691
0.850 0.627
1.000 0.576
1.200 0.485
1.500 0.393
2.000 0.299
3.000 0.194
4.000 0.140
5.000 0.114

Notes
ARS curve was modified for Near Fault Directivity Effect
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MATERIALS INFORMATION 
13. Water Source Information 

  



Al Webster

Per your request, I can confirm that AL Webster / The Jail Flat Ranch in Creston CA can
easily and efficiently provide the above mentioned project with the required non-potable
water volume (approximately 7 million gallons) through the duration of the project's
construction. The water source is located at the Jail Flat Ranch, 6101 Webster Road
Creston CA 93432 (approximately half a mile from JCT Route 229/41, Post Mile 27.97).
The source irrigation well is hi-flow over head fill.

When you are ready for the water and rates, please contact ranch owner, AL Webster at

(805)235-7664.

If you have any questions regarding the availability of the above said water source, please
do not hesitate to call.

Thank you,

The amount of non-potable water needed is 7 million gallons.

Re:  Paso Robles Rehab Project, Non-Potable Water
SLO & MON- 101 PM 64.8/R69.3 & PM R0.0/R2.0 EA 05-1G5104

Mr. Roberto Banda, PE
Transportation Engineer, Civil
Project Development Design II, Branch N
2015 E. Shields Ave, Suite 100
Fresno, CA. 93726

March 8, 2016



 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
14. Temporary Alternative Crash Cushion System 

  



ROAD SAFETY PRODUCTS

ABSORB 350®  |  Non-Redirective Crash Cushion - Sacrificial

•	 Anchorless Installation - No Foundation Required 

•	 Cost Effective Protection from Concrete Barrier Ends

•	 Worldwide Proven Performance

•	 NCHRP 350 Accepted



Lindsay Transportation Solutions Sales and Services, Inc. 
180 River Road • Rio Vista, CA 94571 • +1 707.374.6800 U.S. Toll Free: 888.800.3691 • www.barrriersystemsinc.com

General details for the ABSORB 350 System are subject to change without notice to reflect improvements and upgrades.
Additional information is available from Lindsay Transportation Solutions Sales and Services, Inc. © Lindsay Transportation Solutions, Inc. 

DISTRIBUTED BY:

PHYSICAL SPECIFICATIONS

Nose Assembly
1

PT # ABS04-03252013

FREquently asked questions

Can the nose be angled off the barrier to better face traffic?
Yes, as long as all of the ABSORB 350 modules remain pinned and connected. For 
larger angles, it is recommended that the last barrier section be moved to  
face traffic.

Can the ABSORB 350 System be moved while filled with water?
Yes, the System is rigid enough to be repositioned filled with water by sliding the 
optional wheel / jack assembly under each element. 

What transitions are available?
Dozens of transition options are available, including attachments to; Standard  
NJ / J / K / F, Wide / X-Wide NJ,  I-Lock, Smooth Face, JJ Hook, QMB, 
ArmorGuard®, Orion®, BarrierGuard® and ZoneGuard®.

Can the ABSORB 350 System be used during cold weather? 
Since ABSORB 350 modules have no internal steel parts, the use of any approved 
anti icing chemical is acceptable.

FEATURES

»» Rapid deployment  
and retrieval 

»» No ground anchoring 
required

»» Low initial price 

»» Narrow footprint 

»» Can be deployed on 
almost any road surface 

»» Meets NCHRP 350 TL-1, 
TL-2, TL-3 test criteria 

»» Easily transitioned to 
multiple widths and 
shapes of barriers

»» Nose and transition 
are reusable after most 
design impacts 

»» Approved for use in 
permanent and work 
zone locations

NARROW ANCHORLESS WATER FILLED CRASH CUSHION

No ground anchoring, the largest selection of transitions and modular technology 

allow the ABSORB 350 System to be used in multiple speed conditions. The 

ABSORB 350 System is ideal for contractors due to the ease of maintenance after 

an impact and quick deployment. At 24” (610 mm) wide, it is ideally suited for 

narrow areas where road and workspace is limited. The ABSORB 350 System is easy 

to restore after an impact because the System uses uniform modular components.  

The use of standardized modular components also helps to reduce inventory costs. 

ABSORB 350®  |  Non-Redirective CRASH CUSHION - Sacrificial

Classification NR-S

TL-3 Length 32’ 9.7 m

Width 24” 610 mm

Height 32” 813 mm

Module 
Weight Empty

110 lb. 50 kg

Test Level NCHRP 350 TL 1/2/3

Interchangeable Modules

Transition
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FHWA Accepted for Shielding the Blunt End of Concrete, Steel and Water Filled Barriers• 

Quick and Easy Set-Up, No Foundation Anchoring, Minimized Installation Exposure Time• 

Cost Effective End Treatment for Concrete, Steel or Water Filled Barriers• 

Universal Transition Quickly and Easily Attaches to a Variety of Barrier Shapes and Sizes• 

SLED’s•  Stout Design Virtually Eliminates Vaulting

Narrow Footprint is Ideal for Work Zones or Roads with Minimal Shoulder Spacing• 

Shortest Length TL-3 Water Filled Crash Cushion, Fewer Incidental Impacts• 

Containment Impact • SLED Minimizes Debris Field

Visual “Drive By” Fill Indicators Quickly Verify Water Module’s are Properly Filled• 

FHWA Accepted for Use in Uni- and Bi- Directional Applications• 

Internal Steel Cables Help Envelop Vehicle After an Impact, Creating a Truly “Limited Gating” System• 

w w w . t r a f f i x d e v i c e s . c o m

SLEDSLED™

Sentry Longitudinal Energy DissipaterSentry Longitudinal Energy Dissipater

Scan for Instant QR Video  

SLED™ TL-3 in use on a Missouri Highway 

SLED™ TL-3 in Downtown Cincinnati, OhioSLED™ TL-2 in Illinois 



160 Avenida La Pata, San Clemente, CA 92673
(949) 361-5663     FAX (949) 361-9205

www.traffixdevices.com

Distributed by:

             Steel Barrier Attachment         SLED™ TL-3 Transports in a Pick-Up Truck            Concrete Barrier Attachment                     SLED™ Internal Cables

SLED™ Sentry Longitudinal Energy Dissipater
The Sentry Longitudinal Energy Dissipater (SLED) is a narrow, non-redirective gating crash cushion.  SLED is designed 
to shield the end of all permanent and temporary portable barrier shapes including concrete, steel and plastic.  SLED’s 
unique design incorporates four internal steel cables which help envelop the impacting vehicle, reducing the possibility 
of secondary accidents.  The SLED End Treatment does not require foundation anchor bolts to be attached to the road 
or bridge deck.  The complete crash cushion can be installed quickly, with as little as one pick up truck and two workers 
on compacted dirt, gravel, decomposed granite, asphalt or concrete.

Each SLED module is manufactured from a high visibility yellow polyethylene that is UV stabilized to minimize 
degradation.    It is designed to deform and rupture on impact, absorbing the energy of the errant vehicle. SLED has 
the most versatile transition for shielding all permanent and temporary portable barriers.  The combination of hinging 
and contouring, allows the transition panels of the SLED End Treatment to be attached to narrow, wide or other profi le 
shapes with either converging, or diverging angles, up to 10 degrees.

SLEDSLED™ 

Sentry Longitudinal Sentry Longitudinal 
Energy DissipaterEnergy Dissipater

                 Inline TL-3 Truck Test Pre Impact           Inline TL-3 Truck Test Post Impact

PB1011

                   SLED™ TL-3 4500 lb. Pick-Up Truck Impact Attached to Concrete Median Barrier Wall  

TL-3 SPECIFICATIONS
Length:      25’ 3”

Width:             22’-1/2”

Height:      42”

Weight (Empty):     995 lb.

Weight (Full):       6505 lb.
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SLED End Treatment System Installation 

Figure 18: General specifications of installed TL-3 SLED End Treatment system with Transition (or on pg. 51). 

Installation procedure to begin on next page 



 PORTABLE 
TL-2 & TL-3 
END 
TREATMENT

SAVING LIVES BY DESIGN® 

 www.energyabsorption.com

ACZ-350™

ACZ-350ACZ-350™™  

EASY CLEAN-UP
NARROW PROFILE  
MINIMUM INTRUSION
LOW COST/ AFFORDABLE
QUICK/EASY TO MOVE

  OVERVIEW
s ease of useThe ACZ-350 System combiness

edirectiveand NCHRP 350, gating, non-ree

erformance TL-2 and TL-3 crash cushion pee

s partially for work zone protection.  This

be easilyreuseable crash cushion can bb

h No Roadway transported, and installed with

Anchors.

FORMANCESUPERIOR IMPACT PERFF
350 systems The unique design of the ACZ--3

mpacting protects errant drivers from imm

o containsconcrete barrier ends, and alss

ng into the the errant vehicle from vaultin

workzone.

FEATURES AND BENEFITS

  No Vaulting➜

 Safely contains errant vehicle➜

 Accommodates impacts up to 2,000 kg, ➜

  (4,500 lbs) traveling at speeds up to 100  

  km/h (62 mph)

 Simple and Fast Installation➜

 Protects Permanent or Temporary, Steel or  ➜

  Concrete Barrier

  Ideal for Work Zones➜

 No Foundation or Anchoring➜

NON-REDIRECTIVE, GATING CRASH CUSHION SYSTEM

All Crash Cushions defi ned as Non-redirective and Gating require a clear zone.  Clear Zones are areas 

behind the crash cushion that NO workers, machinery, obstructions or other debris could interfere with 

an errant vehicle.  This area should also remain relatively fl at.  If there are any questions or concerns, 

please contact your local Energy Absorption Systems, Inc. representative.



DISTRIBUTED BY:

 35 East Wacker Drive •  Chicago, IL 60601
Tel:  (312) 467-6750  •  Fax:  (312) 467-9625
www.energyabsorption.com

  www.quixtrans.com 

EASY DEPLOYMENT AND REMOVAL 
The ACZ-350 System can be easily unloaded and positioned without 

cranes or heavy equipment. Deployment involves three simple steps:

1. Unload

2. Position and pin barrier sections.

3. Fill Segments with water

SPECIFICATIONS  TL-3 

Length    31’-7” (9.6 m)

Width   1’-10” (.6m)

Height  2’ 9” (.8m)

Weight (empty)  1350 lbs

Weight (full)  6160 lbs

ACZ-350™

ACZ-350ACZ-350™™  

1) STEEL TRANSITION TO MULTIPLE CONCRETE OR STEEL BARRIERS

3) WATER-FILLED PLASTIC 

2) WATER-FILLED, STEEL RE-INFORCED, PLASTIC SEGMENTS

2

3

4) INTEGRATED STEEL NOSE

TL-3  ACZ350

1

4

DISTRIBUTED BY:

Height  

Weight (empty)  1350 lbs

Weight (full)  6160 lbs

ACZ-350™

1) STEEL TRANSITION TO MULTIPLE CONCRETE OR STEEL BARRIERS

3) WATER-FILLED PLASTIC 

2) WATER-FILLED, STEEL RE-INFORCED, PLASTIC SEGMENTS

3

4) INTEGRATED STEEL NOSE

TL-3  ACZ350

2

1

4











 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
15. Alternative Flared Terminal System  

  



 

AAsssseemmbbllyy  IInnssttrruuccttiioonnss  ffoorr  
 

SSKKTT--SSPP--MMGGSS Tangent Terminal 
and 

FFLLEEAATT--SSPP--MMGGSS Flared Terminal 
 

 

 
 

 
RROOAADD  SSYYSSTTEEMMSS,,  IINNCC..  

P. O. Box 2163 
Big Spring, Texas  79721 

Phone: (432) 263-2435     FAX: (432) 267-4039 
 

Technical Support & Marketing Phone: (330) 346-0721 
Technical Support & Marketing Fax: (330) 346-0722 

 

All RSI Installation Manuals can be downloaded from RSI web site   
www.roadsystems.com 

SSPP  ––  SSttaannddaarrdd  PPoosstt  SSyysstteemm  TTeerrmmiinnaallss  FFoorr  
              3311””  MMGGSS    ((MMiiddwweesstt GGuuaarrddrraaiill SSyysstteemm)) 
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Appendix A - System
 Configuration, 37’ 6” M
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MATERIALS INFORMATION 
16. Alternative In-Line Terminal System 

  



 

Assembly Instructions for 
 

SSKKTT--SSPP  Tangent Terminal 
& 

FFLLEEAATT--SSPP  Flared Terminal 

 

 
 

 
 
 

 
RROOAADD  SSYYSSTTEEMMSS,,  IINNCC..  

P. O. Box 2163 
Big Spring, Texas  79721 

Phone: (432) 263-2435     FAX: (432) 267-4039 
 

Technical Support & Marketing Phone: (330) 346-0721 
Technical Support & Marketing Fax: (330) 346-0722 

 

All RSI Installation Manuals can be downloaded from RSI web site   
www.roadsystems.com 

SSPP  ––  SSttaannddaarrdd  PPoosstt SSyysstteemm GGuuaarrddrraaiill  TTeerrmmiinnaallss 





ROAD SAFETY PRODUCTS

X-LITE®  |  Redirective, Gating Guardrail Terminal

•	 Low Cost Hazard Protection

•	 Available as a tangent or flared System

•	 Simple Installation

•	 NCHRP 350 TL-3 Accepted



Lindsay Transportation Solutions Sales and Services, Inc. 
180 River Road • Rio Vista, CA 94571 • +1 707.374.6800 U.S. Toll Free: 888.800.3691 • www.barrriersystemsinc.com

General details for the X-LITE System are subject to change without notice to reflect improvements and upgrades.
Additional information is available from Lindsay Transportation Solutions Sales and Services, Inc. © Lindsay Transportation Solutions, Inc. 

DISTRIBUTED BY:

PHYSICAL SPECIFICATIONS

Classification R-G

Length 37’ 6” 11.43 m

Width Tangent or Flared
Height  27 s“or 31” 710 or 790  mm

Straight /  
Variable	Flare

4’ 1.2 m

Test Level NCHRP 350 TL-3

Impact Head

Ground Strut Kit

SLIDER ASSEMBLY

X-LITE POST #2

FEATURES

»» Utilizes a non-extruding, 
fixed impact head design 

»» Uses similar components 
for tangent and  
flared systems

»» W-Beam telescopes  
during impact

»» 27  s“ or 31” (710 mm 
or 790 mm) height option

»» Easy to install

»» Designed using many 
standard non-proprietary 
W-Beam guardrail 
components

»» BLON begins at post 3

WHERE TO USE

Side of road where a 
recommended clear zone 
and recoverable slope is 
attainable.

PT # XL04-03252013

X-LITE®  |  Redirective, Gating END Terminal

FREquently asked questions

What makes the X-LITE Terminal different from the other redirective,  
gating terminals on the market?
The X-LITE Terminal utilizes a telescoping, non-extruding design to provide safe 
and consistant performance.  The X-LITE Terminal is also engineered with maximum 
interchangeability between flared and tangent roadside applications.  Lastly, 
The X-LITE Terminal is engineered using simple design and standard guardrail 
components that can be procured in kit or system form.

Can the X-LITE Terminal be attached to concrete barrier? 
Yes, The X-LITE Terminal can be attached to concrete barrier with the addition of 
standard transitions. 

Can the X-LITE Terminal be installed using composite blockouts?
Yes, The X-LITE Terminal can be installed using either wood or composite 
blockouts.

CRASHWORTHY, AFFORDABLE NCHRP 350 TL-3 END Terminal

The Redirective, Gating, NCHRP 350 TL-3 X-LITE Guardrail End Terminal 

features excellent impact performance at an affordable price. Utilizing a superior 

telescoping, non-extruding design, the X-LITE Guardrail End Terminal provides the 

life saving performance of a redirective, gating terminal without the high cost. The 

X-LITE Terminal has been engineered to allow maximum interchangeably for flared 

and tangent roadside applications.  This results in significant savings in inventory 

and maintenance costs. In addition, The X-LITE Terminal has been designed using 

many standard, non-proprietary guardrail components.  The Terminal is available 

with I-Beam steel posts using wood or composite blockouts.



Lindsay Transportation Solutions Sales and Services, Inc (888) 800-3691 [U.S. toll free] or +1 (707) 374-6800 Lindsay Transportation Solutions Sales and Services, Inc (888) 800-3691 [U.S. toll free] or +1 (707) 374-680022
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INSTALLATION MANUAL
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DETAIL  A

DETAIL  B
(AT ANCHOR POST#0)

DETAIL  C
(POST #1, SHOWN NEAR GROUND) DETAIL  D

(POST #1)

SECTION F-F
(POST #3 - #8)

SECTION G-G
(POST #2)

2 PLACES

DETAIL  I
POSTS #1 & #2

SHEET:DRAWING: REV:

of6 1 1 SS 6461221.7 lbmass

Date ByRevECO Chk.Revision

CEMC-THP-FE-052 Rev B, 9/15/2015

FINISH:

N/A

DRAWN:

CHECKED:
BT

DATE:

BS

11/14/2012

DO NOT SCALE DRAWING
UNLESS OTHERWISE NOTED, ALL DIMENSIONS ARE IN FEET-INCHES.

DIMENSIONS ACCORDING TO ASME Y14.5M-1994 UNLESS OTHERWISE
SPECIFIED.

DATE:

11/14/2012

MATERIAL:

SEE PARTS LIST

ESTIMATED WEIGHT: ©
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PARTS LIST
DESCRIPTIONQTY.PART NO.

12/12'6/3'1.5/S3000011
6'0 POST - W6 x 8.56000533
KING BLOCK7006777
6'0 SYT PST/8.5/31" GR HT1015000
SFST-ANCHOR G.RAIL 12'-6"1015200
SFST-ANCHOR ANGLE2015201
SFST-ANGLE STRUT1015202
SFST-POST#1 SYTP1015203
SFST-ANCHOR PADDLE1015204
SFST-POST#01015205
SFST-PLATE WASHER1015206
SFST-KEEPER PLATE1015207
SFST-IMPACT HEAD1015208

~ HARDWARE ~
5/16 ROUND WASHER WIDE6003240
5/16 HEX NUT3003245
5/8" GR HEX NUT41003340
5/8"X1.25" GR BOLT32003360
5/8"X1.75" HEX BOLT A3251003391
5/8 GUARD RAIL BOLT x 10"7003500
3/4" ROUND WASHER F4364003701
3/4" HVY HEX NUT A563 DH2003704
3/4"X2.5" HEX BOLT A3252003717
1" HVY HEX NUT A563 DH1003908
5/8" WASHER F4364004372
5/8"X9" HEX BOLT A3251004489
1" ROUND WASHER F4361004902
5/16"X2.5" HEX BOLT GRD 52105285
5/16"X1.5" HEX BOLT GRD 51105286

A

BC

D

E

F

F

G

G

018 7 56 4 3 2

DO NOT ATTACH
RAIL AT POST #2

H

2 PLACES

2 PLACES

2 PLACES

2 PLACES

1" NUT SHALL BE
SECURELY TIGHTENED
AFTER FINAL ASSEMBLY,
BUT NOT DEFORMING THE
KEEPER PLATE (015207)

I

NOTES:
1.  REFER TO SoftStop   ASSEMBLY MANUAL.
2.  PROPER SITE GRADING SHOULD BE ACCOMPLISHED IN ACCORDANCE WITH
     LOCAL SPECIFYING AGENCY GUIDELINES AND THE AASHTO ROADSIDE
     DESIGN GUIDE.
3.  DO NOT ATTACH THE SoftStop   DIRECTLY TO A RIGID BARRIER.
4.  UNDER NO CIRCUMSTANCES SHALL THE GUARDRAIL WITHIN THE SoftStop   
     BE CURVED.
5.  MANUFACTURER SUGGESTS CUSTOMER TO PROVIDE REFLECTORIZATION
     OF THE TERMINAL.
6.  IT IS ACCEPTABLE TO INSTALL THE SoftStop   IMPACT HEAD PARALLEL TO THE
     GRADE LINE OR WITH AN UPWARD TILT. SEE SoftStop   ASSEMBLY MANUAL FOR
     SPECIFIC DETAILS.

TOLERANCES PER
CEMC-THP-SF-001, UNLESS

OTHERWISE SPECIFIED.
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MASH TEST LEVEL 3 (TL-3) LENGTH OF SoftStop   TERMINAL (50'-9 1/2")
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000011
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006777 000533

015200
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003704
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004902
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105285
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006777

015208
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015203

015208
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105286

003391004372
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004372
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015205

POST #0

015200

FLATTENED
(4 PLIES)

(ORIENT SO VERTICAL LEG IS DOWN)

015200

015204
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015202 015201

003340

004372

003908

004902

004489

004372
105285

000011 000011000011 015200 015208

LENGTH OF NEED BACK OF POST #2 - #8

SEE NOTE 6 REFERENCE LINE
PARALLEL TO GRADE

CENTERLINE OF POSTS #0 & #1

NOTE:
INSTALL SoftStop   PARALLEL TO ROADWAY. 
WHEN OFFSET IS REQUIRED BY DESIGN ENGINEER,
SEE SoftStop   MANUAL FOR REQUIREMENTS.

YIELDING HOLES
APPROXIMATELY
CENTERED AT
GROUND LINE

SoftStop   TERMINAL (8" BLOCKS)
PLAN, ELEVATION & SECTION

MASH TEST LEVEL 3 (TL-3)
P/N: 500646B

ADDED REFERENCE LINE AND NOTE 6 1/21/15 4 MB RT----

SITE HOLE CALLOUT AT DETAIL B 5/05/15 5 BT RT----

10/13/15 6 DPH KWL4103DEL: 004076, 054471, & 118352; ADD: 006777, 015204; CHG: 
NOTES, BORDER, BOLT DIR (DETAIL C), REDRAWN IN INV
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17. Alternative Crash Cushion System 

  



ROAD SAFETY PRODUCTS

UNIVERSAL TAU-II®  |  Redirective, Non-Gating
				            Crash Cushion - Partially Reusable

•	 Shields Multiple Width Hazards

•	 Partially Reusable Design

•	 Quick and Easy to Install

•	 NCHRP 350 Accepted



Lindsay Transportation Solutions Sales and Services, Inc. 
180 River Road • Rio Vista, CA 94571 • +1 707.374.6800 U.S. Toll Free: 888.800.3691 • www.barrriersystemsinc.com

General details for the Universal TAU-II System are subject to change without notice to reflect improvements and upgrades.
Additional information is available from Lindsay Transportation Solutions Sales and Services, Inc. © Lindsay Transportation Solutions, Inc. 

DISTRIBUTED BY:

PHYSICAL SPECIFICATIONS

UNIVERSAL TAU-II®  |  REdirective, NON-gating CRASH CUSHION - PartialLy Reusable

Classification R-NG-PR

TL-3 Length 23’ 10” 7.3 m

Width 27 - 102”  0.7 - 3 m

Height 31 2”  800 mm

TL-3 Weight 2700 lb. 1225 kg

Test Level NCHRP 350 TL 1/2/3
NOSE COVER

Energy Absorbing  
CARTRIDGE (EAC)

BULKHEAD

THRIE-BEAM 
SLIDER PANEL

BACKSTOP

FREquently asked questions

What components of the Universal TAU-II System need to be replaced after a 
design impact?
Typically only the damaged cartridges will need to be replaced.  The nose and 
slider panels are designed to withstand multiple design impacts.

What type of foundation is needed for the Universal TAU-II System?
A 6” (152 mm) reinforced concrete pad is required. The Universal TAU-II System can 
also also be ordered to be installed on asphalt.

What transitions are available?
Since Universal TAU-II transitions are non-proprietary, all approved thrie-beam 
barrier transitions will work with the system.

Can the TAU-II System be used for low and high speeds?

The Universal TAU-II System is designed for speeds from 31 to 75 mph (50 to 120 km/h).

designed to SHIELD multiple WIDTH HAZARDS

The Redirective, Non-Gating, Partially Reusable (R-NG-PR) Universal TAU-II Crash 

Cushion consists of a full family of systems designed to meet the requirements of 

NCHRP Report 350, TL-2 & TL-3 to shield almost any width hazard. The system is 

available in lengths and capacities for both low and high speed applications from 

30-75 mph (50-120 km/h). The Universal TAU-II System can shield hazards with 

widths up to 102” (2.6 m). The Universal TAU-II System is ideally suited for roadway 

hazards located on the side of a road or in a median. Ease of installation, low profile 

foundation, numerous transition options, and low priced replacement components 

make the Universal TAU-II System an ideal crash cushion to shield most roadside 

and median hazards.

FEATURES

»» High speed designs 
available

»» Minimum number of 
anchors needed to secure 
the system

»» Can be installed over  
bridge expansion joints

»» Low profile foundation 
ideal for deployment on 
bridge decks

»» Numerous transition 
options

»» Low priced replacement 
components

»» Standard reusable nose

»» Designed for use with 
standard, thrie beam 
transitions

PT # TAU04-03252013







SAVING LIVES BY DESIGN®

 www.energyabsorption.com

  OVERVIEW
The QuadGuard family has evolved again! 

Using the existing framework of the 

QuadGuard, the QuadGuard II provides TL-2 

and TL-3 protection using less length. The 

TL-2 QuadGuard II is 25% shorter than the 

original QuadGuard measuring less than 

3m (10’). The TL-3 model is also nearly a 

meter, 3 feet, shorter than its predecessor. 

The only modifi cations are the addition 

of the revolutionary Steel Nose, and the 

monorail Guide Stabilizers. The remaining  

components are identical to the existing 

NCHRP 350 systems that have been 

installed globally since the mid 1990’s. 

The QuadGuard II will telescope rearward 

on head-on impacts by both the light car 

and the high center-of-gravity pickup 

truck at speeds up to 100 km/h (62 mph)  

and safely redirect errant vehicles on 

impact up to 20 angles into the side of the 

unit without gating. 

POST IMPACT DEBRIS 
The design of the QuadGuard II does 

an excellent job of minimizing debris 

affecting other vehicles in the roadway. 

FEATURES AND BENEFITS 

• More is LESS! 

• QuadGuard II has up to 25% less footprint     

   reducing installation cost 

• Steel Nose provides excellent visibly    

• Majority of system is identical to QuadGuard- 

   reduced inventory requirements

• Shorter Systems are less likely to be impacted 

• Offers hazard protection from 40 km/h (25mph)     

   to 115 km/h to (70mph)

 The New 
Standard 
in Crash 
Cushions 



DISTRIBUTED BY:

  www.quixtrans.com

35 E. Wacker Drive  •  Chicago, IL 60601          Crown House, Crown Street • Ipswich, 1P1 3HS  
Tel: (312) 467-6750  •  Fax: (312) 467-9625        Tel: 44-1473-221-105  •  Fax:  44-1473-221-106
               www.energyabsorption.com

 1 ENGINEERED STEEL NOSE  

2 MONORAIL 

3  STEEL BACKUP   

4  FENDER PANEL 

1

1

4

TL-3

TL-2 

 3

SPECIFICATIONS  

Minimum Width at Backup  610 mm   (2’)

Maximum Width at Backup 2.3 m   (8’) 

TL-2 Effective Length 2.6 m  (8’8”)

TL-3 Effective Length  5.4 m  (8’8”)

2



The World’s Only  

Speed-Dependent  

Crash Attenuators

SMART CUSHION INNOVATIONS®

S M A R T  C U S H I O N ®

N C H R P  3 5 0  A p p r o v e d

M a r k e t e d  a n d  D i s t r i b u t e d  b y

W o r k  A r e a  P r o t e c t i o n  C o r p .
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18. Geotechnical Design Report 
  



State of California Business, Transportation and Housing Agency 
DEPARTMENT OF TRANSPORTATION 
 

“Provide a safe, sustainable, integrated, and efficient transportation system 
to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought, 
 Help Save Water! 
 

 
To: ROBERTO BANDA Date: September 14, 2015 

Senior Design Engineer 
Central Region Design II, Branch N    File: 05-SLO-101-63.2/R69.3 
  05-Mon-101-R0.0/1.9 

Attn:     Peter Chander, Project Engineer  EA 05-0G0401  
          Project ID 0500020020 
          N. Paso Robles Rehab 
From: DEPARTMENT OF TRANSPORTATION   05-0G0401 

DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES  

 
Subject: Geotechnical Design Report  

 
Introduction 

A Geotechnical Design Report (GDR) is provided for the North Paso Robles Rehab project. The 
project is located on State Route 101 in the vicinity of San Miguel, in the counties of San Luis 
Obispo and Monterey. Rehabilitation of the distressed portland cement concrete (PCC) pavement 
is proposed, along with widening shoulders to standard widths, widening and construction of 
new bridges and retaining walls, improvement of highway access, and construction of drainage 
facilities. Review of published geologic data and previous geotechnical reports, field 
reconnaissance, and geotechnical analysis were performed as part of the geotechnical 
investigation. 

The purpose of this report is to document geotechnical conditions and recommend design and 
construction criteria. It is intended for use by the project design engineer, construction personnel, 
bidders, and contractors. This report supercedes the District Preliminary Geotechnical Report 
(November 28, 2011). 
 
Existing Facilities and Proposed Improvements 

Route 101 within the project limits is a divided, rural, four-lane expressway/freeway with (2) 12-
foot PCC lanes in each direction, 1 to 5-foot inside shoulders, and 8 to 10-foot outside shoulders. 
A variable-width landscaped median provides approximately 46 to 165 feet of separation 
between the northbound and southbound lanes.  

Five highway interchanges are within the project limits: South San Miguel Undercrossing, 10th 
Street Undercrossing, North San Miguel Undercrossing, South Camp Roberts Overhead, and 
Camp Roberts Overcrossing. Northbound and southbound bridges over San Marcos Creek are 
located at the southern project limits. The existing southbound on-ramp at the South San Miguel 
interchange is a left side on-ramp in the median to the south of the interchange. Refer to the 
project plans and as-builts for additional information and proposed project improvements. 
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September 14, 2015                       North Paso Robles Rehab 
Page 2 of 10              Project ID 0500020020 EA 05-0G0401 
 

“Provide a safe, sustainable, integrated, and efficient transportation system 
to enhance California’s economy and livability” 

Replacement of the northbound and southbound San Marcos Creek Bridges is proposed. The 
southbound structure contains reactive aggregate and requires replacement. The northbound 
structure, built in 1931, is approximately 5 feet lower than the southbound structure; raising the 
profile and construction of a new northbound bridge is proposed. The new San Marcos Creek 
Bridges will be designed and constructed to meet standard shoulder widths proposed throughout 
the project.  

Realignment of the existing southbound on-ramp to the west side of the southbound lanes and 
construction of a new southbound bridge structure over the realigned ramp at the South San 
Miguel Interchange is proposed. Realigning the southbound on-ramp will require construction of 
a soil nail wall along the west side of the on-ramp to provide grade separation between the ramp 
and Cemetery Road to the west.  

Widening of the 101 mainline and north and southbound bridge structures at the North San 
Miguel, 10th Street Undercrossing, South Camp Roberts Overhead, and Camp Roberts 
Overcrossing is proposed. Replacement of existing barrier with Type 736 barrier is proposed at 
the bridge structures.  

Jacking a 72-inch diameter by approximately 140-foot long welded steel pipe is proposed to the 
north of the North San Miguel Undercrossing Right Bridge, beneath of the northbound lanes and 
bridge approach embankment. 

Replacement and abandonment of an existing concrete arch culvert near “A Line” Station 54+30 
is proposed by jacking a 42-inch diameter by approximately 270-foot long welded steel pipe with 
a higher outlet invert elevation than the existing culvert. Reconstruction of the existing junction 
structure to incorporate the inlet of the new drainage system on the west side of the highway will 
be required.    

Construction of a Standard Plan Type 1A Retaining Wall at the toe of the northern approach 
embankment at the South Camp Roberts Overhead Left Bridge is proposed to repair a shallow 
slope failure that is advancing toward the outside shoulder of the southbound number two lane at 
the bridge approach. The retaining wall is required to maintain a maximum embankment slope 
angle of 2:1 (Horizontal:Vertical) without encroaching on the railroad spur at the toe of the 
existing embankment slope.  
 
Pertinent Reports and Investigations 

The following publication was used to assist in the assessment of site conditions: 

1. District Preliminary Geotechnical Report. Jurasius, Mike. EA 05-0G0400. November 28, 
2011. 
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Physical Setting 

Climate 

The regional climate for northern-inland San Luis Obispo County is generally hot in the summer 
months and cool in the winter months. The average maximum temperature in July is 94 degrees 
Fahrenheit and the average minimum is 33 degrees Fahrenheit in December. Based on data 
recorded at a precipitation station in the vicinity of San Miguel since 1950, the average annual 
precipitation is about 12 inches. 

Topography and Drainage 
 
The project parallels the Salinas River and is underlain by alluvial terraces that have undergone 
various degrees of erosion. The older, elevated terraces generally form the hills to the east and 
west of the Salinas River corridor, and are rounded by erosion and  incised by smaller tributary 
drainages such as San Marcos Creek at the southern end of the project. Younger terraces near 
highway elevations are relatively flat to gently sloped, with steeper slopes where the Salinas 
River or tributary drainages more recently flowed. The Salinas River is the primary regional 
drainage. It flows northward to Monterey Bay, and is locally parallel and adjacent to the 
proposed project area. Numerous smaller tributary drainages cross Highway 101 from the west, 
beneath bridges and in culverts. 

Regional Geology 
 
The project area lies within the Coast Ranges Geomorphic Province, characterized by northwest 
trending mountain ranges, controlled by movement along a system of similarly trending faults. 
Exposed highlands of the northern San Luis Obispo County region expose mostly Late 
Cretaceous to Tertiary age marine shale and sandstone, which are overlain by younger 
(Pleistocene to recent) alluvial deposits transported by the Salinas River and tributary drainages.   
 
The proposed rehabilitation project follows the current path of the Salinas River, and is underlain 
by recent and older alluvial deposits of clay, silt, sand and gravel. Paso Robles Formation (QTp), 
covers most of the slopes on either side of the Salinas River as well as underlying portions of the 
101 alignment. The sand and gravel portion of the Paso Robles Formation is variably cemented, 
and appears to retain global stability at slopes up to approximately 1:1, as seen in cut-slopes 
north of the 10th Street off-ramp, bounding the southbound 101 shoulder. 
 
Exploration 
 
Drilling and Sampling 

Subsurface investigations for the project began in 2014 and consisted of mud rotary borings, 
auger borings, and a cone penetrometer test (CPT) sounding along the highway corridor and near 
existing bridge structures. 19 mud rotary borings (RC-14-001 through RC-14-019), five auger 
borings (A-14-020 through A-14-024), and one CPT sounding (CPT-14-001) were performed. 
Representative samples were obtained and sent to materials laboratories for index testing. Rotary 
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drilling was performed using self-casing wireline equipment with continuous sampling and in-
situ strength testing of cohesionless soils at five-foot intervals using the Standard Penetration 
Test (SPT).  

Table 1. Subsurface Exploration Summary 

Boring 
Completion 

Date Equipment Hammer Type 
Hammer 

Efficiency (%) 

Approximate 
Ground 

Elevation (ft) Depth (ft) 
RC-14-001 9/23/2014 CME75 Auto 83 626.08 96.5 
RC-14-002 9/24/2014 CME55 Auto 86 626.37 99.0 

RC-14-003 9/25/2014 CME75 Auto 83 646.71 82.0 

RC-14-004 9/26/2014 CME55/75 Auto 86/83 640.16 86.8 
RC-14-005 9/29/2014 CME55 Auto 86 635.96 98.9 

RC-14-006 10/2/2014 CME75 Auto 83 635.10 101.5 
RC-14-007 10/3/2014 CME55 Auto 86 636.45 120.0 

RC-14-008 10/7/2014 CME75 Auto 83 640.73 86.5 

RC-14-009 10/8/2014 CME55 Auto 86 617.92 97.75 
RC-14-010 10/9/2014 CME75 Auto 83 632.27 100.0 

RC-14-011 10/22/2014 CS2000 Auto 93 652.27 101.5 
RC-14-012 10/22/2014 CS2000 Auto 93 645.75 101.5 

RC-14-013 10/23/2014 CS2000 Auto 86 684.69 101.5 
RC-14-014 10/23/2014 CS2000 Auto 68 684.96 101.75 

RC-14-015 10/29/2014 CS2000 Auto 84 659.42 97.5 

RC-14-016 10/29/2014 CS2000 Auto 68 655.22 101.0 
RC-14-017 10/30/2014 CS2000 Auto 85 639.72 81.5 

RC-14-018 11/4/2014 CS2000 Auto 85 665.99 81.5 
RC-14-019 11/5/2014 CS2000 Auto 85 665.55 81.5 

A-14-020 11/18/2014 CS2000 Auto 85 659.01 36.5 

A-14-021 11/18/2014 CS2000 Auto 85 661.03 41.5 
A-14-022 11/18/2014 CS2000 Auto 85 653.32 41.5 

A-14-023 11/19/2014 CS2000 Auto 85 658.43 51.5 
A-14-024 11/19/2014 CS2000 Auto 85 662.52 41.5 

CPT-14-001 2/26/2014 CPT N/A N/A 672.00 39.0 
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Geotechnical Testing 
 
In Situ Testing 
 
Standard penetration tests (SPT) were performed at 5-foot intervals in all of the mud-rotary and 
auger borings drilled for the project. Results of the SPT were correlated to relative density and 
soil strength parameters for soils encountered in the borings. Data from the CPT sounding was 
also used to correlate to relative density and undrained shear strength of encountered soils.  
 
Laboratory Testing 
 
Soil gradation, Atterberg Limits, moisture content, and corrosion testing were performed to 
classify the encountered soils and identify potential material issues.  
 
Geotechnical Conditions 

Groundwater 
Open observation wells were installed to observe fluctuations in groundwater levels and 
determine if groundwater will influence construction and foundation design. Results of the 
groundwater monitoring program are summarized in Table 2. 

Table 2. Groundwater Elevations 
Boring Date Depth to Groundwater (ft) Groundwater Elevation(ft) Structure Location 

RC-14-004 11/19/2014 52.3 587.9 San Marcos Creek 

RC-14-008 11/19/2014 39.5 601.2 South San Miguel UC 

RC-14-010 11/19/2014 39.0 593.3 North San Miguel UC 

RC-14-013 11/19/2014 65.8 618.9 10th Street UC 

RC-14-004 1/20/2015 39.1 601.1 San Marcos Creek 

RC-14-008 1/20/2015 40.5 600.2 South San Miguel UC 

RC-14-010 1/20/2015 38.5 593.8 North San Miguel UC 

RC-14-013 1/20/2015 66.0 618.7 10th Street UC 

RC-14-004 2/24/2015 43.2 597.0 San Marcos Creek 

RC-14-008 2/24/2015 40.7 600.0 South San Miguel UC 

RC-14-010 2/24/2015 38.3 594.0 North San Miguel UC 

RC-14-013 2/24/2015 66.6 618.1 10th Street UC 

RC-14-004 8/12/2015 56.5 583.6 San Marcos Creek 

RC-14-008 8/12/2015 41.9 598.8 South San Miguel UC 

RC-14-010 8/12/2015 39.1 593.2 North San Miguel UC 

RC-14-013 8/12/2015 67.9 616.8 10th Street UC 

Corrosion Evaluation  

The department considers a site to be potentially corrosive to foundation elements if the 
following conditions exist for the representative soil and/or water samples taken at the site: 
minimum resistivity of 1000 ohm-cm or less and/or PH of 5.5 or less. Samples found to be 
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potentially corrosive based on this criteria are sent to the Headquarters Laboratory for additional 
corrosion testing based on chloride and sulphate content. 

Representative soil samples were obtained during the subsurface investigation and tested for 
corrosion potential at the Headquarters Geotechnical Laboratory. The results of the laboratory 
testing are presented as an attachment to this report. Based upon the results of the testing, the site 
is not considered corrosive to foundation elements. 
 
Embankment and Cut Slopes 

The majority of the shoulder widening for the rehabilitation project will be achieved by shifting 
the centerline alignments and constructing the widened pavement section in the existing median. 
Minor cuts and fills will be required for most of the alignment to accommodate the widening. 
Cut slopes at 1.5:1 maximum (Horizontal:Vertical) and embankment slopes at 2:1 maximum are 
recommended. Refer to the Landscape Architecture Branch for erosion control and vegetation 
recommendations.  

Reconfiguration of the South San Miguel Interchange includes construction of a new southbound 
undercrossing structure in the area that is now a depressed median section and inside southbound 
on-ramp between northbound and southbound 101. Construction of bridge approach 
embankments to support the new southbound alignment will be required. The maximum height 
of the proposed embankments is approximately 22 feet above the current ground elevation. An 
estimated settlement of approximately 3 inches was calculated at the both approach 
embankments using the soil properties collected during the subsurface investigation in borings at 
each location. Settlement is expected to be nearly immediate in the cohesionless soils and thin 
interbedded fine-grained lenses. Significant long-term consolidation is not expected to occur due 
to the absence of continuous layers of fine-grained soil such as normally consolidated clays that 
can continue to consolidate long after construction of embankments. A 30 fill-delay period is 
recommended for new embankment construction within 150 feet of the new bridge structure 
prior to beginning construction of the new bridge structure.    

Raising the profile of the highway by a maximum of approximately 10 feet above the existing 
ground elevation near the San Marcos Creek Bridges is proposed to improve vertical curve 
geometry. An estimated settlement of 2 inches was calculated using soil properties obtained from 
boring RC-14-012, which is near the highest proposed embankment height in the median on the 
south side of the bridge structures near Station 46+50. A 30-day fill delay for the embankment 
placed within 150 feet of the new bridge structures is recommended prior to beginning 
construction of the new bridge structures.   
 
Embankment Materials 

Material generated from cuts within the project limits is suitable for use as roadway embankment 
material. Imported borrow for embankment construction should be obtained per the requirements 
of 2010 Standard Specification 6-2.04 and approved for use by the Engineer after testing for 
suitability.  
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Standard Plan Retaining Wall at South Camp Roberts OH 

Design proposes to construct a retaining wall at the toe of the northern approach embankment at 
the South Camp Roberts Overhead Left Bridge to repair a shallow slope failure that is advancing 
toward the outside shoulder of the southbound number two lane at the bridge approach. A 
Standard Plan Type 1A wall is recommended. Reconstructed embankment slopes above the 
retaining wall up to the new hinge point should be constructed at a maximum slope of 2:1. 
Standard plan wing walls are recommended at the ends of the retaining walls to conform to the 
existing embankment slopes. Refer to Table 3 for foundation recommendations and the retaining 
wall plans for additional information. Design bearing stresses and effective footings widths were 
obtained from Revised Standard Plan B3-3B for a Case 2 loading condition with a retained 2:1 
slope behind the wall. Hand auger borings with 1” drive penetration tests attempted along the 
wall layout line reached refusal of greater than 100 blows for 6 inches above the bottom of 
footing elevation, indicating that the soils are very dense. Hand dug test holes excavated to 
refusal along the layout line encountered cemented silty sand with gravel. The top elevation of 
boring B-3 in the as-built log of test borings from the left bridge was approximately 4 feet below 
the proposed bottom of footing elevation, indicating that the retaining wall will be constructed in 
compacted embankment material placed when the left bridge was constructed. A friction angle of 
34 degrees was assumed for embankment soils compacted to 95% relative compaction within 
150 feet of the bridge per the recommendations of the Caltrans Geotechnical Manual. Field 
observations of soil strength support that assumption. Soils encountered below the proposed 
bottom of footing elevation in boring B-3 were dense silty sands overlying dense cemented silts 
and very dense gravels, indicating that overall settlements will be minimal and differential 
settlements will be within tolerable limits. Groundwater is not expected to be encountered. The 
assumed friction angle was used to analyze bearing capacity of the retaining wall and check that 
the factored bearing resistances exceed the factored bearing stresses for each limit state. 
Calculated nominal bearing resistances are significantly greater than the required design bearing 
stresses, and were limited to 5 tons/square foot (10,000 psf) in the table. 

Table 3. Retaining Wall Foundation Recommendations 

Wall 
Station (ft) 

Design 
Height 

(ft) 

Bottom of 
Footing 

Elevation (ft) 

Footing 
Width 

(ft) 

Strength 
Limit 

Factored 
Bearing 

Resistance 
(psf) 
ΦqN  

Φ=0.45 

Extreme 
Limit 

Factored 
Bearing 

Resistance 
(psf) 
ΦqN  

Φ=1.0 

Strength 
Limit 

Factored 
Gross 

Uniform 
Bearing  

Stress (psf) 
q0 

Extreme 
Limit 

Factored 
Gross 

Uniform 
Bearing  

Stress(psf) 
q0 

Service Limit State 
Net Bearing 
Stress(psf) 

q'0 

2+75 to 
2+90 

8 608.67 9’-0” 4500 10,000 2300 3900 1100 

2+90 to 
3+50  

12 608.67 12’-5” 4500 10,000 2500 4500 1600 

3+50 to 
3+60 

8 608.67 9’-0” 4500 10,000 2300 3900 1100 
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Drainage Systems 

Jacking a 72-inch diameter by approximately 140-foot welded steel pipe is proposed to the north 
of the North San Miguel Undercrossing, beneath of the northbound lanes and bridge approach 
embankment. Boring RC-14-010 was drilled in the northern approach embankment between the 
right and left undercrossings, and encountered loose to medium dense silt, sand, clay, gravel, and 
few cobbles near the ground surface. Groundwater is not anticipated encountered within the 
proposed depth of construction. Based on the conditions encountered in the boring, jacking is 
considered a viable alternative to install the RCP. Refer to the project log of test borings for more 
information.    

Replacement of an existing reinforced concrete arch culvert southwest of the 101 and San 
Marcos Road intersection is proposed. The invert of the culvert is failing and Maintenance 
personnel are unable to clean or repair the culvert due to safety concerns with access. 
Abandonment of the existing arch culvert and replacement along the same alignment with a 42-
inch diameter welded steel pipe with a higher outlet elevation and lesser slope is the proposed. 
Reconfiguration of the existing junction structure at the inlet side of the new pipe will be 
required. Refer to the project plans for additional details. Temporary slopes and/or shoring 
systems proposed by the contractor should be reviewed and approved by the Engineer. Refer to 
boring RC-14-003 and CPT-14-001 for subsurface information in the vicinity of the culvert. 
Based on the conditions encountered in the boring and CPT sounding, jacking is considered a 
viable alternative to install the proposed drainage system. 
 
Construction Considerations 

Widening of existing embankment sections will require keying new compacted material into the 
existing slopes a minimum of 6 feet per Standard Specification 19-6.03A. Temporary lane 
reconfigurations may be required to achieve the minimum key-in distance where the existing 
edge of shoulder is near the hinge point.  

Temporary slope and shoring designs should be submitted by the contractor and approved by the 
Engineer. Contact Geotechnical Design North for assistance in reviewing excavation and shoring 
plans and calculations. 
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 6-30-2017 

 

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750. 

 

Signed September 14, 2015 

 
 

MICHAEL J. JURASIUS, P.G., C.E.G.  

Engineering Geologist  

Geotechnical Design – North  

Branch D 

 

 

 

 

 

 

 

                              Signed September 14, 2015 

 

 
 

  
RYAN TURNER, P.E., G.E.   

Transportation Engineer Civil  

Geotechnical Design – North  

Branch D       

 

c: Job File / Branch D Records 

Structure Construction RE Pending File (email RE_pending_file@dot.ca.gov) 

 Craig Whitten / DES Office Engineer  

 Andrew Tan / PCE 

 Eric Karlson/ DME 
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MATERIAL PROPERTIES SUMMARY Attachment 3    

RC-14-005 RC-14-005 RC-14-006 RC-14-006 RC-14-006 RC-14-007 RC-14-007 RC-14-007 RC-14-008 RC-14-008 RC-14-009 RC-14-009 RC-14-009 RC-14-009 RC-14-009
326+52.00 326+52.00 328+20.00 328+20.00 328+20.00 328+55.00 328+55.00 328+55.00 327+69.00 327+69.00 442+70.00 442+70.00 442+70.00 442+70.00 442+70.00

101 101 101 101 101 101 101 101 101 101 101 101 101 101 101
67' Rt 67' Rt 179' Rt 179' Rt 179' Rt 41' Rt 41' Rt 41' Rt 56' Rt 56' Rt 126' Lt 126' Lt 126' Lt 126' Lt 126' Lt

15.0-17.0 30.0-32.0 0.0-5.0 15.0-20.0 20.0-25.0 0.0-25.0 25.0-30.0 30.0-32.0 0.0-5.0 30.0-32.0 1.0-3.0 10.0-12.5 45.0-47.0 55.0-56.0 85.0-87.0
CL

100
99 100
99 98 100
97 87 99
96 81 98
92 67 94 100
87 56 89 99
81 44 80 99
72 34 58 98
63 25 22 92
50 19 8 75

38.3 15.7 3.8 55.6

24.8 19 26.6 24.5 31.5

42 29 48 38 45 43
16 10 22 17 26 22

1951 1180 5635 1276 1173 2281 3662 1170 1965
7.08 7.72 7.86 7.47 7.85 7.47 8.57 8.12 8.4
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Attachment 4



 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 
19. Temporary Water Pollution Control Plans 
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